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m you r 
els of the Visicorder 

to eight ch.innels^ (plus voice and 
compensation) of data up to 10,000 
cycles on the 8100 portable. Later 
on, you can play selected portions of 
your data into the Visicorder. Four 
tape speeds ( 1 Ts , 3 IT , 15, and 30 ips) 
give you record and playback versa- 
tility for whatever frequency you're 
recording. 

In the Honeywell 8100, several head 
(including IR1G). All models havea 


In addition, Honeywell manufac- 

tems with capacities of up to GO 
channels on 2-inch tape. 

For complete information about the 
Honeywell 8100, the Visicorder 
Oscillograph, and other recording 

HoneyweH office, or write: Honey- 
well, Denver Division, Denver 10, 
Colo. Or call us direct at 303:794- 
4311 In Canada, contact Honeywell 
Controls, Ltd., Toronto 17, Ontario. 


Honeywell 



WHAT’S OLD HAT AT VICKERS? PROGRAM MANAGEMENT 


It's a hat worn with comfort and assurance-not a 
recent addition to the Vickers Aerospace wardrobe. 
To you, it means the added benefit of the precise 
control required by your program . . . there's no 
"over-management" to run up costs or result in un- 
necessary delays. 

Initial success in managing major aerospace pro- 
grams dates back more than 20 years when Vickers 
first pioneered 3000 psi airborne hydraulic systems- 
Since that early date, the ability to manage coupled 
with design leadership and unmatched service in the 
field have kept Vickers first choice among fluid power 
suppliers to the aerospace industry. 

Today, line-of-balance, PERT and other similar 


% 


techniques have been firmly integrated into Vickers 
management programs to keep on top of increasingly 
complex systems required by the aerospace industry. 
Management teams assigned to specific programs com- 
bine years of experience with years of working to- 
gether— a sure way to get results. 


FACTS ABOUT VICKERS— Fo 


ICKERS 



Highest performance yet achieved in arming and 
fuzing for ballistic missiles has come from Ford 
Instrument Company, designers and builders of 
safing, arming & fuzing systems for Jupiter and 
Pershing. We are currently engaged in the design 
and development of arming and fuzing systems for 
short, medium and long- 
range, high-performance 
advanced ballistic miss 


ARM... 

FUZE... 

BOOM! 



systems. We’ve racked up 
solid experience in this 
critical technical area of 
weapon-development and 
production. Here at Ford Instrument you 
will find the complete array of engineer- 
ing and management talents with facilities 
to meet safing, arming and fuzing re- . 
quirements reliably . . . and on schedule. 



FORD INSTRUMENT CO. □ DIVISION OF SPERRY RAND CORPORATION 


AEROSPACE CALENDAR 


iton-Jcffei- 


Jnly 1-3— Convention a. 
ways Engineering Soc; 
son Hotel, St. Louis, mo. 

July 7-11— Seventh National Conference on 
Aerospace Education, National Aerospace 
Education Council, Hotel Deauville, Mi- 
ami Beach, Fla. 

July 9-1 1— International Symposium on Space 
Telecommunications, Institute of Elec- 
trical and Electronic Engineers, Boulder 
Laboratories, Boulder, Colo. 

July 10-12— Meteorological Support for 
Aerospace Testing and Operation. A— — 


; and A 


of A 


and Aslr 


cietv. Ft. Collins, Colo. 

July 13-17-1 7th Annual Powder Puff 
Derbv. Bakersfield, Calif, to Atlantic 
City. N.J. . 

July 18-20— 30th Annual International Con- 
vention, The Ninetv-Nmes, Skirvin Ho- 
tel. Oklahoma City, Okla. 

July 23-26— Torpedo Propulsion Conference 
(Confidential), American Institute of 
Aeronautics and Astronautics, U. S. Naval 
Underwater Ordnance Laboratory, New- 
port, R. I. 

July 29-31— Symposium: Toxicity in the 
Closed Ecological System, Lockheed Re- 
search Laboratories, Palo Alto, Calif. 
Sponsors: U. S. Navy's Special Projects 
Office; Lockheed Missiles & Space Co. 

July 30-Aug. 4-1 1th Annual Fly-In Con- 
vention, Experimental Aircraft Assn., 
Rockford, 111. 

(Continued on page 7} 
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square a number. . . 



on the Friden SRQ-automatically! 


The Friden SRQ is the only desk 
calculator in the world that pro- 
vides both automatic squaring of 
numbers, plus automatic extraction 
of square roots. 

To square a number, simply enter 
it on the keyboard and touch one 
key. The answer instantly appears 
in the upper dials. 

You can also square a number, add 
or subtract it from a running total, 
all in the same operation. 

To extract a square root, simply 
enter the radicand on the keyboard 
and touch one key. The square root 
instantly appears in the lower dials. 
Only the Friden Model SRQ offers 


these unique features on an easy- 
to-use, fully-automatic, desk cal- 
culator. Two other new Friden Cal- 
culators, the Model SBQ and the 
Model STQ, offer you automatic 
squaring, along with a whole array 
of other automatic features. Every 
engineer and statistician should 

For a no-obligation, 10-minute 
demonstration, call your local 
Friden man. Or write: Friden, Inc., 
San Leandro, California. 



AVIATION 


TECHNOLOGY, 


24, 1963 



Decision-Making: Deploy or not?... When and where? 


The costly, complex weapons systems ol 
today make such a decision lar more difli- 

and events are frequently involved. The 
time lor decision has been compressed, 

sion-making has led commanders and 
governmental leaders to make use ol man- 


lion processing assistance. SDC's staH ol 
scientists, engineers and computer pro- 
grammers have been developing these 
huge systems lor more than eight years. 


They help develop the system itself, not 
the hardware within the system. Specifi- 
cally, they analyze system requirements, 
synthesize the system, instruct computers 
which are the core ol the system, train the 
system, evaluate the system, adapt it to 

doing, they consider the interaction and 
effect ol men. doctrine, tradition, training; 

chains -of -succession; ol communications, 

and displays. Human lactors scientists, 

oriented engineers, and computer pro- 


expanding Held and working in a close 
interdisciplinary effort are invited to write 
Dr. H. C. Best, SDC, 2432 Colorado Ave., 
Santa Monica, California. Positions are 
open at SDC lacilities in Santa Monica; 
Washington, D. C.; Lexington, M assachu- 

Ohio. "An equal opportunity employer," 


^SDC 

System Development Corporation 

Systems that help men make decisions and 



AEROSPACE CALENDAR 

(Continued from page 5) 

Aug. 4-9— International Conference and Ex- 
n Aerospace Support, Institute of 


Electrical : 


Electro 


tmcrican Society of ! 
ncers. Park Sheraton Hotel, vvasimigiun. 

Aug. 4-16— Sixth Annual Institute on Mis- 
sile and Space Technology, University of 
Connecticut. Storrs, Conn. 

Vug. 5-9— Eighth Annual Technical Sympo- 
sium. Society of Photographic Instrumen- 
tation Engineers. Ambassador Hotel, Los 
Angeles. Calif. 

Aug. 12-14 — Guidance and Control Confer- 


of Technology. Cambridge, Mass. 
Aug. 14-16— Fifth Biennial Gas Dynar 
Symposium, Northwestern Univers 


Astronautics. Yale University, New Haven. 
Aug. 19-21 — 1963 Cryogenic Engineering 

University*^ Colorado; NBS Cryogenic 


Aug. 20-23-1965 Western EIcctronii 
and Convention (WESCON), Ct 
ace, San Francisco, Calif. 

Aug. 26-28— Simulation for Aerospace Fligli 
Conference, American Institute of Aero 
nauties and Astronautics, Deshler-Hiltoi 
Hotel. Columbus, Ohio. 

Aug. 26-28— Conference on Physics of Entr 
* * ' lospheres, Americai 


Pal- 


Massa 


:e of Aei 


s Instil 


; of Technology. 


Calif. Sponsor: Stanford Research Insl 

Sept. 8-11— Annual Meeting, Air Iudustrii 
Assn, of Canada, Manoir Richelieu, Mu 
rav Bay, Quebec. 

Sept. 9-il— Seventh National Conventic 
on Military Electronics, Institute i 
Electrical and Electronics Engincci 
Shoreham Hotel, Washington, D. C. 

Sept. 9-12— 18th Annual Instrument-Aut 

matioii Conference & Exhibit, Instnimei 
Society of America. McCormick Plac 
Chicago, III. 

Sept. 10-12— National Symposium on Spai 
Rendezvous. Rescue and Recovery. E 
wards AFB, Calif. Sponsors: Americr 
Aeronautical Society; Air Force Fligl 


Assn.. Sliera ton-Park and Shoreham Ho- 
tels. Washington, D. C. 

Sept. 16-18— International Aviation Re- 
search and Development Symposium. At- 
lantic City, N. J. Sponsor: Federal Avia- 
tion Agency. 

Sept. 18-19—1963 Airwork Operations and 
Maintenance Symposium, Millville, N. ). 

Sept. 23-27— National Aeronautic and Space 

an'If Display, Society of Automotive Engi- 
neers, Ambassador ‘Hotel, Los Angeles. 

Sept. 23-27 — International Telemetering 
Conference, Savoy Place, London, Eng- 
(Continued on page 9) 


A LOOK OVER THE TRANSOM AT GENERAL ELECTRIC 
JULY. 1963 

■ ABOUT THIS SERIES. Things are happening with G-E fuel I 
cells. Each month brings new advances in the technology ... I 
and occasionally we have really significant developments to I 
announce. Hence these reports. They're our efforts to help I 
those interested in possible uses of our fuel cells (plus those I 
just plain interested), keep informed of what's happening be- I 
hind the transoms of our fuel cell facilities. 


FUEL 

CELLS 


RELIABILITY AND TIIE GEMINI SPACECRAFT 

reliability program has begun in earnest 


How long must a fuel cell operate to 
prove lhal it will function properly 


:s longer than Major 




l 1000 c 


s in 


program involving hundreds of cells and 
thousands of test hours. 

To start with, Gemini type cells in 
small scries stacks have been subjected 
to a 1000-hour run. Each stack operated 


orbits. Some were continued for 
longer period before they were dissected chr 
for detailed test analysis. 

i confirm these r 


?s& . 


final stack and section configuration will 
travel to nowhere by flying simulated or- 
bital profiles over and over again. 

The computer simultaneously controls 
stands for testing 110 single cells, as 
well as 26 additional stands capable of 

handling stacks or complete batteries. 

than 700 The electronic brain is specially ' ' 
ind programmed ' . ... 

- ’-'--I ging and scqUwuvutK „■ U u>. 

It also monitors performance of 
dividual units and periodically prints di 
summaries for analysis and evaluatit 
Right now, everything is GO. 




■ HYDROCARBONS: DIRECT CONVERSION AT 250-400°F 

In March, 
about a fue 
d 2000" F 


cell that uses hydrocarbons 

o produce electricity. Since the cathode, 
n more significant " 


do work, and the hydrogen ion: 
igrale through the liquid electrolyte Ic 
' ' There, tl 


:r of and the hydrogen 


gen (from 


o balan 


: that la 


carbon fuels — includi 


iperature tfSOMOO-F), ...... 

:n directly from ambient air. 
this has been an alluring goal, 
f reach because most hydro- 

nically and completely at low 

*— y did. *- J 

:ty o' 

:t completely 

tne way to caroon oioxide and water. 

Among the fuels oxidized in sustained 
experiments were methane (natural gas), 
propane, octane and cetane. Even diesel 
oil und unleaded gasoline work un- 
expectedly well for us. notwithstanding 
problems caused by constituents intended 




hydro- rejected, 
liquids — at mod- Cathode: 8e"+8H +20: — V- 4HsO 

, Laboratory tests using propane, methane 
and octane over extended periods have 
already achieved power densities up to 25 
watts per square foot (50 amps at 0.5 
volt) and thermal efficiencies in the range 
of 40 to 50 percent. The remaining portion 
of the fuel's energy is given off in the form 
variety of these of heat, useful in maintaining the mod- 
erate. cake-baking operating temperature. 

This exciting forward step in basic re- 
search will now be followed by much 
further research and development. To 
prepare these fuel cells for the many 
applications that now look promising, we 
must learn much about their operation 
and reduce their cost. But considering 
■' '' ■ hydrocarbon fuel cell is 


3 typify tl 




carbon fuel, here is our present view of 
how the new cell works: A liquid elec- 
trolyte — phosphoric acid or other — is 
held between thin electrodes containing a 
platinum caialysu When Jhe fucMs fed 

combine with water present in the elec- 
trolyte to form carbon dioxide, hydrogen 
ions and electrons according to the fol- 


the stage at which oi 
ire about four years ago, and recogniz- 
" advanced slate of the latter, yi 


substantially supported tl 
agree that the achieveme 
far-reaching benefits. 


Anode: CH4+2H=0 H 


ucted out of the i 


Tigress Is Our Most Important Product 

GENERAL® ELECTRIC 
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A thud, a thump, a squeal. And he’s home. 


There is no such thing as a soft landing in service 
like this. The landing gear must be able to take it. 
We see to it that it can. 

Bendix® struts for both carrier-based and land- 
based aircraft are designed to meet the most rigid 
specifications for durability, reliability, and economy. 
We currently supply struts for several operational mil- 


itary planes, and wheels and brakes for several more. 

Every day, Bendix equipment demonstrates the 
high strength, light weight and superior performance 
which we build into it. Let us show you just what 
Bendix struts, wheels and brakes can do to solve 
your problem. Write to us in care of Airframe 
Equipment Sales Manager, South Bend, Indiana. 




Bendix Products Aerospace Division 


AEROSPACE CALENDAR 


Remember the Navy “Blimps” ? 

BIG UMBRELLA OVER THE OCEANS . . . 



...and Barber-Colman was there! 


(Continued from page 7) 
land. Sponsors: Institution of Electrical 
Engineers (London); American Institute 
of Aeronautics and Astronautics; Institute 
of Electrical and Electronics Engineers; 

Sept. 25-26— Second Annual Symposium on 
the Physics of Failure in Electronics, Chi- 
cago. III. Sponsors: Rome Air Develop- 
ment Center; Armour Research Fonnda- 

Sept. 26-Oct. 1— 14th Congress. Interna- 
tional Astronautical Federation. Paris. 

Sept. 30-Oct. 1— Manned Interplanetary Ex- 
ploration Meeting, American Institute of 
Aeronautics and Astronautics. Cabana 
Motor Hotel. Palo Alto, Calif. 

Sept. 30-Oct. 2— Canadian Electronics Con- 
ference. Institute of Electrical and Elec- 
tronics Engineers, Exhibition Park, To- 
ronto, Canada. 

Oct. I-?— Eighth National Symposium on 
Space Electronics. Institute of Electrical 
and Electronics Engineers, Fontainbleu 
Hotel, Miami Beach. Fla. 

Oct. 1-3— National Aerospace Nuclear Safety 
Topical Meeting, American Nuclear So- 
ciety. Albuquerque, N. M. Co-sponsors: 
Los Alamos Scientific Laboratory; AEC 
Albuquerque Operations Office; AF Spe- 
cial Weapons Center; AF Directorate of 
Nuclear Safety; Sandia Corp.; University 
of New Mexico. 

Oct. 2-4— National Assn, of Air Traffic Spe- 
cialists, Sheraton-Oklahorna Hotel. Okla- 
homa City, Okla. 

Oct. 7-9— Ninth National Communications 
Symposium, Institute of Electrical and 
Electronics Engineers, Hotel Utica. Utica. 

Oct. 9-11— 21st Annual Aerospace Electri- 
cal/Electronics Conference. Aerospace 
Electrical Society, Pan Pacific Auditor- 
ium. Los Angeles, Calif. 

Oct. 13-17-1 6th Annual Meeting and Con- 
ference. Airport Operators Council. 
Roosevelt Hotel. Nett- Orleans. La. 

Oct. 14-16— Eighth Annual Exposition and 
Symposium, Air Traffic Control Assn.. 
Statlcr Hilton Hotel, Dallas. Tex. 

Oct. 15-18— Eighth Symposium on Ballistic 
Missile and Space Technology, Naval 
Training Center. San Diego, Calif. Spon- 
sors: AF Space Systems Div.; AF Ballistic 
Systems Div.; Aerospace Corp. 

Oct! 16-18-Tenth National Vacuum Sym- 
posium, American Vacuum Society, Stat- 
lcr Hilton Hotel. Boston. Mass. 

Oct. 17-18; Oct. 21-22— Ninth Anglo- 
American Conference, American Institute 

Aeronautics and Space Institute-Royal 
Aeronautical Society. Massachusetts in- 
stitute of Technology, Cambridge. Mass. 
(Oct. 17-18). Queen Elizabeth Hotel, 
Montreal. Canada (Oct. 21-22), 

Oct. 21-23-Tenth Annual East Coast Con- 
ference on Aerospace and Navigational 
Electronics. Institute of Electrical and 
Electronics Engineers. Emerson Hotel, 
Baltimore, Md. 

Oct 22-24— Conference on Expandable 
Structures. National Cash Register Co.’s 
Sugar Camp, Dayton. Ohio. Sponsor: 
Aeronautical Systems Division’s Propul- 
sion and Flight Dynamics Laboratories. 

Oct. 28-30-National' Electronics Confer- 
ence, McCormick Place, Chicago, 111. 


Remember the Nazi U-boats? 
Back in ’42, they were sinking 
American ships faster than we 
could replace them. Then The U. S. 
Navy Blimps flew into antisub- 
marine warfare. In our Atlantic 
coastal areas alone, these airborne 
watchdogs helped lower ship losses 
from 450 in 1942, to 65 in 1943, to 
only 8 in 1944. 

The blimps escorted more than 
89,000 vessels during World War 
II — without losing a single one to 
hostile submarines! Of 68 airships, 
87 r ; always were “combat ready" 
— a record availability factor for 
all military aircraft. 

The versatile blimps also proved 
their value in postwar early warn- 
ing operations with NORAD. 
Famous “N”-type (later ZPG-2) 
airships kept large internal radar 
antennae in the sky for days at a 
time. No place to compromise with 
reliability in controls. That’s why 
Barber-Colman was there. Actu- 


ators to position direction-finding 
antennae, engine air-intake doors, 
ballast dump valves, and elec- 
tronic accessories — plus controls 
for cabin temperature and pro- 
peller speeds. 

What is your special need in actu- 
ators, air valves, and temperature 
controls? Chances are you will 
find a ready solution from your 
Barber-Colman representative. Or, 
dial us direct — Area Code 815/ 
968-6831 

Today Barber-Caiman produce, arc here; 

Douglas DC-8 

Atlas Missile 

Aero Commander 1121 

Astor Torpedo 

Vertol HC-1B Helicopter 

Lockheed Jetstar 

McDonnell F4C 

. . . plus many other modern 

aircraft, rockets, and missiles 

“ Look abroad thro' Nature’s range. 

Nature's mighty law is change.” 

—Robert Burns 


Inna 

III 

ITTTTB 


Barber-Colman Company 

Dept. R, 1422 Rock Street, Rockford, Illinois 

AIRCRAFT AND MISSILE PRODUCTS: Air Valves, 
Electromechanical Actuators, Temperature Control 
Systems, Positioning Systems, Transducers and 
Thermostats, Special Ground Test Equipment, 
POLYFORM Electromagnetic Shielding 
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FAST AIR LIFT TO THE HOT SPOT 

MODICON* V — designed to counter the insurgent threat with decisive command and control 
of the air and close air support of ground troops. Compactly packaged for global mobility in 
air-transportable shelters suitable for helicopter and vehicular operations. Instantly ready to 
move anywhere to dominate the air situation by providing first day capability, mixed weapons 
control, tactical flexibility through modular dispersibility. Already researched and developed for 
immediate integration into special air warfare units./ MODICON systems are configured to support a 
high order of military initiative and resourcefulness. Engineers and scientists qualified to exercise 
these traits towards the furtherance of data handling and display systems will find substantial 
opportunities at Litton Systems. Send resume to Professional Employment Manager, 6700 Eton 
Avenue, Canoga Park, California. An Equal Opportunity Employer. *MOdular Dispersed CONtrol 


□ LITTON SYSTEMS, INC. / DATA SYSTEMS DIVISION a d™.™ of Litton 



LET LATROBE FORGE IT 

Backed by over 50 years' experience in the tool steel busi- 
ness, Latrobe has the technical know-how and equipment 
for turning out top quality forgings every time. Rings, bars, 
billets, discs, die blocks, open die formed forgings . . . 
whatever your forging requirement, Latrobe can handle it. 
OUR FACILITIES: 

♦ 3250-ton hydraulic press, the largest hydraulic forging 
press in the tool steel industry. 

♦ A complete range of forging hammers. 

♦ Extensive, modern annealing facilities from salt baths 
to a recently added continuous annealing furnace. 

OUR CAPABILITIES: 

♦ One pound to 25,000 pounds, up to 22 feet in length. 

♦ Materials — tool and die steels, high speed steels and 
aerospace metals and alloys. 

♦ Quantities — on a production basis and as few as one or 
two pieces. 

Now tell us about your forging needs. Call or write for 
experienced technical assistance. 



LATROBE STEEL COMPANY 

LATROBE, PENNSYLVANIA 







After 20 years of the toughest service. . . 

These World Wap II [Dean] Generators are 
STILL sums STUB NS 



Isn't this the kind of service you want when you specify electric plants? 


Our Parts and Service Department regularly receives 
orders for parts for Onan Plants manufactured for WW 
II use. It is obvious that many of the hundreds of 
thousands of military gen sets we built in the early 
’40’s are still being used all over the world. 

Today's Onan Electric Plant is a far better product. 
With Overhead Valve engines; static-excited Magne- 
citer generators . . . twenty years of continuous design 
improvements. But the standard is still the same: the 
best product it is possible to build from the performance, 


durability, dependability standpoint . 

In addition to electric generator sets .5 KW to 230 
KW, Onan can also supply air-cooled engines 5 to 40 
HP, gas, gasoline or diesel fueled; separate generators; 
engine compressors; line transfer controls; transistorized 

We hope you’ll give us an opportunity to talk to you 
soon about Onan products and R & D capabilities. 
Write; Government Products Department, 2515 
University Ave. S. E., Minneapolis 14, Minnesota. 



Electric Generator Sets, .5 to 
230 KW . . . gas, gasoline, diesel 
air-cooled engines 5 to 40 HP. 



Magnesium 
minum Cabi 
Consoles a 
portant elc 


builder is ready to 
serve you.. .may we? 


We have had years 
of experience in the 


plotting board sys- 
tems and related 
equipment. May we 




you never get half a loaf 


The whole loaf is always available 
at B&P. . . product development- 
basic design — prototypes— quan- 
tity production ... all phases are 
ready to serve you. May we have 
the opportunity to work with you? 


BROOKS & PERKINS, INC 

1902 W. Fort St. Detroit 16. Michigai 











UNDERCARRIAGES 


DOWTY EXPORTS LTD CHELTENHAM ENGLAND • DOWTY ROTOL INC ARLINGTON VIRGINIA USA 
DOWTY EQUIPMENT OF CANADA LTD., AJAX, ONTARIO, CANADA 



How to get ill a bind. It isn’t enough simply to tie components together. They must function 
as one. Systems integration is the ability to focus diverse technologies and skills in a single direction 
... to smooth transitions from equipment to equipment ... to answer the whole problem with the whole 
functioning system. □ This Sperry technical management capability is seen in Army's 
Sergeant missile and USAF's Ail/S missile range ship programs; in navigation as Navy's 
Polaris navigation sub-system manager; in Sperry's avionics systems, providing advanced 
flight control for craft from the DC-8 to the spaceborne Dyna-Soar; and in radar and 
Anti-Submarine Warfare systems. □ Every major defense and space project demands divisions of 

SPERRY RAND 

the ultimate in systems integration. Look to Sperry. General Offices: Great Neck, N.Y. corporation 






WIDE- LITE 
FLOODLIGHTS 
STAY ON THE JOB 
JUST FIFTY FEET 
FROM MINUTEMAN 
FIRINGS! 



WIDE-IITE CORPORATION / A Division of Esquire, Inc. I In Canada: Wakefield Lighting Limited, London, Canada / In Europe: 
4114 Gulf Freeway, Houston, Texas | Van Oostenryck, S.A., 50, rue Schockaert, Leeu/r St. Pierre I Belgium ) 



Is it all quiet in the north? 


The vital answer in ciphony, radar daia, or just an audible 
••yes" can be heard 6000 miles away over an AN/FCC-17 
communications system . . . with more clarity than over the 
best cross-country toll circuit. 

This is one of many requirements we met in designing for 
the military the most advanced multiplex system ever built. 

High speed (2400 bps) data has been transmitted over 
eleven links of AN/FCC-17 equipment with an error rate of 
less than one part in 10", and this, without any special treat- 
ment. Over a 15,000 mile test path, a distance equal to % the 
circumference of the globe, circuit quality of this hardened, 
transistorized system has still been good. 

In the AN/FCC-1 7 all channels are pre-equalized and may 
be cross-connected or patched at random, no matter what 
kind of high speed information is being carried. Data may be 
transmitted on any or all 600 channels simultaneously, and 
while the data pours through, a semi-skilled technician, armed 
only with a screwdriver and multimeter, can make complete 


in-service tests. Most test equipment is built in. Plug-in 
sub-assemblies are hermetically sealed to keep out moisture, 
fungus, and over-maintenance. 

The reliability story is already a proven fact: 2600 hours 
MTBF in an airborne application. And due to redundancy, 
transmission has never been lost. 

Today there are over 150 fixed office, shipborne, airborne 
and mobile installations of AN/FCC-17 in varying configu- 
rations serving throughout the world. And no wonder. 

Lenkurt Electric Co., Inc., San Carlos. California. Gov- 
ernment Sales Offices: San Carlos, Calif.; Washington, D.C.; 
Rome, N.Y.; Santa Monica, Calif.; Cocoa Beach, Fla. 


LENKURT ELECTRIC 


GENERAL TELEPHONE & ELECTRONICS 




SINCE 1946 

THE RECOGNIZED STANDARD 


BEIMCIX- PACIFIC 
TELEMETRY 


300 SERIES AIRBORNE COMPONENTS 
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You can use this idea to seal doors 

BFG makes an inflatable seal that works much the same as this little 
gizmo. It pops up instantly with a little inflation, snaps back when 
pressure is released. Big advantage of the inflatable seal is that it 
gives you a firm, pressure-tight seal . . . yet provides very wide 
clearance when deflated for quick, easy access. It’s used to seal blast 
doors, pressurized canopies, radiation chambers, explosive areas, 
equipment on amphibious vehicles. Provides an atmospheric seal, 
keeps out gases, dirt, fluids. These BFG seals come in any length, 
in several cross-section sizes. Can be installed mechanically or with 
adhesives, in straight runs, around corners. Does this give you an 
idea? Send coupon for Design Guide. 



EDITORIAL 


Perspective on Paris 


The 25th Paris Air Show dissolved in a red. green 
and white mist left drifting in the blue twilight over 
Le Bourget after the superb double bomb burst finale of 
the nine-plane Italian aerobatic team. The Italians' mag- 
nificent performance in their F-S6 Sabres, included, as 
always, several new additions to the world's aeronautic 
repertoire. It was a fitting climax not only to the best 
day of international formation acrobatics in a long, long 
time but also to the 10-dav-long show that once again 
surpassed previous rears in technical interest. 

The final day at Lc Bourget saw seven acrobatic teams 
representing six nations display their skill with an as- 
sortment of aircraft ranging from the venerable Sabre 
to the Mach 2 Swedish double-delta Drakens and the 
British P.l Lightnings. 

The two new additions to the Lc Bourget aerobatic 
stable— the Greek air force team flying Sabres and the 
Swedish air force flying the delta-winged Draken— added 
distinctive flavor to the already familiar ingredients 
offered by the USAF, French, British and Italian teams. 

The Greeks added grace and elegance to the preci- 
sion with which they swept their seven-plane formation 
of Sabres around the sky. They surprised many observers 
who had never seen them before with the obvious de- 
gree of proficiency that this smaller air force has .achieved 
in modern equipment. The Swedes were somewhat 
handicapped by one of those momentary intervals of 
deteriorating weather that arc so common in Europe 
but they managed to impart some of the potential of 
their amazingly maneuverable Mach 2 fighters. 

N’o matter how interesting or profitable the technical 
discussions in the exhibits or chalets may be, it is the 
flying that really makes an air show, and this final week- 
end at Le Bourget offered more really fine flying than 
has been seen anywhere in many a year. Among the 
individual virtuosos who were outstanding, special kudos 
should go to: 

• Bernard Neefs, a Belgian flying a European-built F-104. 

• Ralph Donnell in the Grumman Mohawk. 

• Rene Bigand faultlessly flying the VTOL Balzac. 

• Fit. Lt. L. G. Lunn of RAF 617 Squadron putting the 
Avro Vulcan through an amazing low-level exhibition. 

Technical trends evident in the show indicated tlie 
French are still running strong and becoming an incrcas- 
inglv tough competitor in international markets. The 
Mvstcre 20 is certainly a strong entry in the still wide- 
open market for the jet executive transport and will 
give its British and American competitors a stiff fight. 
The development of the full potentialities of the unique 
STOL design of the Breguet 941 impressed many ob- 
servers with its future both as a military aircraft and as 
a truly rugged commercial freighter for under-developed 
areas of Africa, Asia and South America. Export sales 
of the Mirage 3 Mach 2 delta-wing fighter already have 
been good with prospects bright that it eventually will 
be flying under additional flags. It seems likely that the 
Mirage 4 nuclear bomber also will enter the export 
market and fly with insignia other than the Tricolor. 

Still a shadow on the competitive horizon, but one of 
increasing substance, is the West Gemian aircraft in- 
dustry. It is evident from the wide variety of modern 
conceptual studies and early development projects on 
display by German firms that they are close to entering 


the competitive military' and commercial markets with 
their own designs. The French press made much of 
“the VTOL battle of Le Bourget” between two opposing 
technical approaches to the N'TOL problem— the vcc- 
tored-thrust Hawker P.l 1 27 and the lift-engine Dassault 
Balzac. Both are really experimental flying testbeds for 
later operational versions, the British supersonic P.1154 
and the French Mirage 3V, which will compete keenly 
in the NATO markets. 

The mishap to the P.1127 hardly had the technical 
significance attributed to it by the French daily press 
nor did the Balzac represent the great Gallic triumph 
they imagined. In fact, the technology' of both machines 
is dependent on the technical brains of both countries. 
The British inherited the initial concept of vectored 
thrust from the Frenchman Michel Wibault, on whose 
patents the Bristol Siddclev developments are based. In 
turn, the Balzac is powered by a battery of Rolls-Royce 
lift engines, expressing this British firm's ingenuity in 
solving the high thrust/weight ratio problems that this 
approach demands. The lift-engine vs. vectored thrust 
competition for the next-generation NATO fighter is 
far from over and certainly was not decided by a Sunday 
afternoon exhibition at Le Bourget. 

The Paris Air Show has grown substantial! v in stature 
during its last three outings as a meeting place for the 
top technical management people of the international 
aerospace business. This year saw a noticeable growth 
in this regard, with more solid business talked than ever 
before and more buyers and sellers using the Lc Bourget 
exhibits and chalets as places to sec most of the people 
in a few days who normally would require months of 
travel to contact. 

As this aspect of the show grows more important, we 
suggest that its directors give serious thought to facilitat- 
ing this activity by designating several special days when 
the general public is barred and the show is open only 
to the true professionals in the field. The British Air- 
craft Show at Famborough has followed this practice 
for years with highly beneficial results, and we predict 
that its adoption at Lc Bourget would add utility for the 
people who foot the largest portion of its bills. 

No American observer at Lc Bourget could have been 
completely happy with what transpired in these 10 
days for, with some notable exceptions, the U. S. image 
at the show was weak. These exceptions included the 
USAF Thundcrbirds aerobatic team, the NASA space 
exhibit and some business flying displays. But the lack 
of any really new or technically exciting U.S. aircraft, 
and the rather lackluster flying by most of the individual 
military planes displayed certainly created an impression 
of diminishing American strength in the international 
aviation market— an impression that it would be wise to 
correct not only by better representation at Le Bourget, 
but also in some basic government and industry policy 
implementation at home. 

U. S. participants in the 25th Paris Air Show certainly 
have many strong impressions of what can and should be 
done to improve the American position in the interna- 
tional aerospace market. We suggest that those who 
stayed at home listen carefully to what they have to 
say and give it full consideration in charting future 
courses. —Robert Hotz 



. . . and for good reasons. To turn, say, a 37 in. OD and hold it to ±.001 in. . . . to drill a in. hole 36 in. deep with a 
concentricity of ±.001 in./in. ... to machine annular grooves with spacing as exact as ±.0005 in. . . . to bore a 5 'A in. 
diameter hole 99 in. long with a .001 in. dimensional tolerance and a maximum of .005 in. total indicator reading . . . this 
order of critically controlled capability takes a tremendous investment in plant, laboratory and people. SPS has made 
this investment. This is why SPS can give you outsize machined parts that meet minute, absolutely critical tolerances— 
and can document their reliability as well. Expensive? Yes. There is no inexpensive way 
to fabricate parts so precise that their tolerances can be affected by even a few degrees of 
temperature change. Want further specifics? Contact Standard Pressed Steel Co., 

Precision Machined Parts Sales, Jenkintown 3, Pennsylvania (215-884-7300) 

Santa Ana, California (714-545-931 1). where reliability replaces probability 









WHO'S WHERE 


In the Front Office 

John B. Lawson, vice president, Philco 
Corp. He will continue as general man- 
ager of Ford Aeronutronic Div., which will 
become a division of Philco. 

Cyril Chappcllct and Hall L. Hibbard, 
senior advisers, Lockheed-Burbank. They 
will continue as board members. 

Col. Clcn Crane. USAF, succeeds Lt. 
Col. Edward M. Dooley as head of Pacific 
Field Office, Nike Zeus program, Kwajalein. 
Col. Dooley, goes to Washington as head 
of Project Manager's Stall Qffiec, Materiel 
Command Headquarters. 

Edward S. Foscue, vice president and 
general manager, Fabricon Products’ Plastic 
Impregnating Div.. Riser Rouge, Mich. 

Eugene R. Black, director of ITT. re- 
placing Leo D. Welch, now chairman and 
chief executive officer, Satellite Communi- 
cations Corp., Washington. D. C. 

Dr. Donald Wahl, vice president-engi- 
neering and manufacturing. Optics Tech- 
nology, Belmont, Calif. 

Fred F. Moore, Jr., president, Kensico 
Tube Co., a division of Robinson Technical 
Products, Inc., Mt. Kisco, N. Y., succeeding 
Thomas Nast who becomes president. Rob- 
inson Technical Products, Inc. (AW June 
17. p. 23). 

Walter B. Brewer, Jr., associate general 
manager, San Bernardino Operations. Aero- 
space Corp.. general manager, Advanced 
Planning Div. Dr. Donald A. Dooley, vice 
president and general manager. Engineering 
Div. 

Norman J, Regnier, s ice president-market- 
ing. RS Electronics Corp., Sunnyvale, Calif. 

Charles A. Wilson, manager, missile sys- 
tem design, Athena Program Office. Aero- 
space Corp., San Bernardino. Calif. 

L. L. Farnhani, vice president and general 
manager of the newly formed Space Systems 
Div.. Fairchild Stratos Corp.. Hagerstown. 
Md. Also. Robert S. Howells, director of 
operations. Fairchild Stratos' Aircraft-Mis- 
siles Div. 

Melvin Purcell, production control co- 
ordinator. Microlcctron, Inc., Santa Monica. 
Calif. 

Edmund E. Birr, director of research, 
newly formed Research and Development 
Dept., Tclevisco Electronics, Wheeling. 111- 

Honors and Elections 

J. F. Frankum, vice president-transporta- 
tion. Trans World Airlines, elected presi- 
dent, Airlines Operations Conference, a 
division of Air Transport Assn. Richard G. 
Dinning, vice president, flight and opera- 
tions manager, Allegheny Airlines, elected 
conference vice president. 

S. K. Hoffman, president, Rockctdyiu. 
Div., North American Aviation, Inc., has 
received Pennsylvania State University's 
Distinguished Alumnus Award. 

Glenn V. Edmonson, associate dean. Col- 
lege of Engineering, University of Michi- 
gan. elected president. Engineering Society 
of Detroit. 

Frank E. Goliglitly, Westinghouse Elec- 
tric Co. liaison engineer, has been elected 
president of the American Institute for De- 
sign and Drafting. 


INDUSTRY OBSERVER 

► Pilot escape from the F-111 (TFX) will be accomplished by blowing the 
entire cockpit section free from the aircraft and lowering it with the two-man 
crew inside by means of a 70-ft.-dia. parachute. 

► Series of tests will run on a centrifuge at NASA’s Ames Research Center in 
July to simulate the vibrations of the Titan 2 booster to be used in the 
Gemini program. Test personnel, possibly including some astronauts, will be 
subjected to approximately a lg oscillation while under a steady 4-6g gravi- 
tational pull. Frequency will be between 10-12 cps. Tests will be used to 
determine if the oscillations hinder a man from performing such tasks as 
flipping switches or turning off lights. 

► Project Luster— designed to retrieve lunar dust from the earth's upper 
atmosphere— will be sponsored bv NASA’s Ames Research Center. Meteorite 
debris will be collected from the upper atmosphere before, during and after 
a meteor shower on the theory' that debris collected after the shower will 
contain moon particles thrown into orbit by impact of meteoroids on the 
lunar surface. 

► Navy has encountered a difficult problem in using inertial navigation 
equipment on carrier-based aircraft because of the difficulty of aligning gyros 
accurately in direction and attitude from a pitching carrier deck. The prob- 
lem is aggravated by the tendency of the ship to bend and distort reference 
transmitted from the precision shipboard gyro to aircraft on the deck. 

► Bell Aerosystems is teaming with Hughes Aircraft and Operations Research 
in a proposal for an advanced Air Force V/STOL tactical fighter. 

► Watch for signs of growing friction between Indian personnel assigned to 
the various stages of the MiG program in India and their Russian instructors. 
Middle-aged Soviet team now in India to draw up project reports for future 
MiG factory sites has been taking things easy despite Indian pressure for 
speed. The Soviets also arc going slow in supplying India with support equip- 
ment for the six MiG-21 fighter aircraft already delivered. 

► Technical evaluation of proposals by eight bidders for the Navy's inte- 
grated helicopter avionics system (IHAS) is expected to be completed this 
week by Naval Air Development Center. It will be sent to Bureau of Naval 
Weapons for over-all appraisals and source recommendation. 

► Atlas-Centaur booster combination originally scheduled to be launched 
Aug. 29 from Cape Canaveral may be delayed until mid-September. The 
test is intended to demonstrate Centaur light-off in the space environment. 

► Navy is introducing a fundamentally new equipment design concept in its 
upcoming procurement of an integrated helicopter avionics system (sec 
above) and an integrated light-attack aircraft avionics system. This innova- 
tion could have a major impact on military airborne avionics equipment. The 
new concept calls for all analog-to-digitalsignal processing and memory stor- 
age to be built into each sensor unit (radar, navigation, air-data), functions 
which formerly were part of the central digital computer. New approach is 
expected to provide greater flexibility and reliability. 

► There is a strong possibility that the 156-in.-dia. solid-propellant motor 
now in feasibility demonstration phase (AW Feb. 11, p. 50), will become 
a development item. In contrast, there is believed to be little likelihood that 
the 260-in. motor will become a development program at the conclusion of 
its feasibility demonstration. 

► Nozzle throat development for 260-in.-dia., solid-propellant rocket motors, 
now in the feasibility study phase for USAF, is expected to pose a problem. 
A full-scale operational motor of this size may involve a nozzle throat 
diameter as large as 60 in., which would tax graphite and ablative throat 
liner technologies. 
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What metal will work here! 

His problems: Sealing mud, sand, contaminants from rotating parts! 

Keeping lubricants in! And specifying the right metal immediately! 

Up-to-the-minute information would tell him to, select a Haynes 
alloy. One that provides high hardness, low friction against itself, as 
well as other materials . . . and long wear in gritty abrasive. Haynes 
alloys are available for virtually any corrosive, abrasive, high 
temperature, and other tough wear conditions. 

They come as finished parts, ready to use . . . or as rough castings, 
forgings, bar stock, sheet, plate, or wire. Our 32-page properties 
booklet tells the facts about 15 Haynes alloys. Write Union Carbide 
Stellite Company, Division of Union Carbide Corporation, 

270 Park Avenue, New York 17, New York. 



USAF Gemini Ambitions 


Webb Explains Webb 


Rubel Memo Devalued 


Manpower Drain Probe 


Washington Roundup 

Air Force space leaders arc so pessimistic about how much they will be able to do 
under the National Aeronautics and Space Administration’s Gemini program that they 
are pressing for one of their own, using the more powerful Titan 3 rather than Titan 2 
for the booster after NASA has proved the spacecraft. 

NASA Administrator James E. Webb and Defense Secretary Robert S. McNamara 
arc considering a proposal to let the Air Force perform some military experiments dur- 
ing the first 12 Gemini flights conducted by the space agency. 

But even if these limited experiments arc approved. Air Force officials fear Titan 2 
will not have the thrust needed to lift all the equipment they eventually want to add 
to Gemini. How Webb and McNamara react to the pending proposals will be the 
first real indication of how early Air Force will obtain a sizable role in the Gemini 


Space agency’s proposal to build an Electronics Research Center in the Boston 
area is causing a lot of static in Congress. Already the House space committee has de- 
cided to cut the Fiscal 1964 budget request for the center from S3 million to S3.9 
million, directing NASA to submit more justification. Chairman Clinton P. Anderson 
of the Senate space committee is equally unenthusiastic about the center, fearing 
NASA may build a badly located white elephant similar to the Atomic Energy Com- 
mission headquarters in Germantown, Md., 25 mi. outside Washington, D. C— a 
location he opposed from the start. 


Administrator Webb assured the House Manned Space Flight Subcommittee last 
week that resignation of D. Brainerd Holmes (AW June 17, p. 37) as director of manned 
space flight would cause no program changes in Gemini and Apollo. Subcommittee 
concern was prompted by the news release which Webb himself wrote about Holmes’ 
resignation. The release used the phrase "in the realignment of the NASA manned 
flight programs.” Webb has asked Dr. Ruben F. Mettler. executive vice president of 
Space Technology Laboratories, to replace Holmes. Dr. Mettler has indicated that 
he docs not want the NASA job, although he is planning to come to Washington to 
discuss it with Webb. 


Key recommendation of a Defense Industry Advisory Committee panel to limit 
military’ source selection boards to evaluating proposals rather than recommending win- 
ners (AW June 17, p. 125) is receiving a cool reception from Department of Defense 
leaders. 

Deputy Defense Secretary Roswell L. Gilpatric has sent a letter to the secretaries 
of the Air Force, Army and Navy declaring “no new policy” has been adopted for source 
selection, and that the services will be given “ample opportunity” to comment before 
any changes are made. He emphasized that the memorandum drafted by a DIAC sub- 
committee under John H. Rubel. fonner deputy director of defense research and engi- 
neering. is purely a study document “and it is unlikely that the continuing studies of this 
subject will be completed in the near future.” 

Gilpatric told the Senate subcommittee investigating the X-22A contract award 
(sec p. 36) that a military source selection board “should be permitted to make any 
recommendation it chooses,” adding that he himself would want such a recommenda- 
tion before making a decision on a contract award. 


Drain of military and space programs on the nation’s skilled manpower pool will be 
assessed bv the Senate Employment and Manpower Subcommittee in hearings during 
September and October. Chairman Joseph S. Clark also wants to question NASA and 
Defense Dept, officials on whether their contracting policies are adequate with regard to 
helping depressed areas. 

Several senators are so concerned about the large amount of reprograming of funds 
NASA does without congressional approval that they are pressing for a limit on this 
reprograming authority as well as constant surveillance of the space agency's operations 
bv the General Accounting Office. 

Another NASA policy being challenged in Congress is the practice of giving away 
results of its comsat research to the Communications Satellite Corp. Sen. Clinton 
Anderson suggested that since the coqioration would benefit so directly, it should pay 
part of the research costs. Robert C. Seamans. Jr.. NASA associate administrator, said 
that “it is our view that we should not be reimbursed for the technology that conics 
out of the space program no matter who uses it.” 

—Washington Staff 
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HAWKER P. 1127 is obscured by dust (top) as it smacks into the grass at Le Bourget. Note portion of landing gear at left. Airplane dropped 
in suddenly from 20 ft. hover. As dust clears (center), crumpled nose probe and pieces of the landing gear arc visible. Extent of damage 
to main landing gear and nose section is seen (bottom). In addition, right wingtip and outrigger landing gear were extensively damaged, 
and main fuselage may have been damaged by the impact. Hawker Chief Test Pilot A. W. (Bill) Bedford has left the cockpit, shaken but 
unhurt. The VTOL fighter was returned to England last week for intensive tcardown at the Hawker factory at Dunsfold. Bristol 
Siddelcy’s Pegasus vectored thrust engine also will be checked, but superficial examination has shown no indication of failure. 



Flying Demonstrations Cap Paris Air Show 


By Herbert J. Coleman 


Paris— World aviation, with the sig- 
nificant exception of the Soviet Union, 
staged 16 brilliant hours of flight 
demonstrations in the closing weekend 
of the Paris Air Show, with technical 
interest centered on vertical and short 
takeoff and landing aircraft. 

But for aesthetic pleasure, laurels of 
the day went to the USAF Thunder- 
birds acrobatic team for precise, high- 
speed excitement, and to the Greek and 
Italian air force jet teams for sheer 
elegance of maneuvers. 

Discounting the presence of a large 
number of Soviet embassy-based tech- 
nicians. armed with cameras and tape 
measures, the Russians declined to take 
up their reservation for show space with, 
as usual, no explanation. Iron Curtain 
displays were left to the Yugoslavs, 
Czechs and Poles. 

The first public flight demonstration 
of the Dassault Balzac VTOL proto- 
type matched it with the vectored- 
tlirust British Hawker P.1127. The 
latter was dogged by bad luck capped 
with a crash from a 20-ft. hover before 
300.000 spectators on the final day of 
the show (see photos at left). 

The hard luck started when Hawker 
Aviation Chief Test Pilot A. W. (Bill) 
Bedford arrived from Great Britain 
June 14 and staged an impromptu 
demonstration, for which he was chas- 
tised by Le Bourget control authorities. 

Saturday, when Bedford was sched- 
uled to follow the Balzac, the P.1127 
refused to start and the flight was can- 



PROTOTYPE MYSTERE 20, shown in tight turn at the Paris Air Show (above) and rotating 
for takeoff (below), exceeded Mach 0.83 at 30.000 ft. in its pre-show test program. Its most 
direct competitor, the dc Havillaml DH-125, also flew in the show. 






DASSAULT MIRAGE 3 fighters make high-speed pass with au 
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ixiliary boost SEPR 84-1 rocket engine 


:s ignited. Over 500 of the aircraft are on 


PROTOTYPE OF THE BREGUET 1150 Atlantic turboprop long-range maritime patrol air- 
craft makes Paris Air Show flyby with bomb bar 1 doors open. 


celed. The trouble was traced to a 
blockage of one of the two atomizer 
plugs which spray fuel into the Bristol 
Siddeley Pegasus deflected-thrust cn- 

Sunday, the final show day. a second 
P.1127 flown by Hugh Mereweather, 
came to back up Bedford. Ministry of 
Aviation approval was finallv obtained 
to fly both in the show. After a short 
takeoff from the grass. Bedford made a 
scries of high-speed passes, followed bv 
Mereweather, and then returned to 
start his hovering demonstration which 
included some 360-dcg. turns around 
the aircraft’s vertical axis. 

While hosering, the nose suddenlv 
dipped and the airplane smacked into 
the ground, washing out the landing 
gear and damaging the nose section and 
a wingtip. Bedford was shaken but un- 
hurt. Among the first on the crash scene 
were the designer, Sir Sidney Camm, 
and R. L. Licklcy, managing director of 
Hawker Aircraft. Meanwhile, Mere- 
weather continued his demonstration 
before returning to the ramp to make 
an extremely light vertical touchdown. 



DASSAULT MIRAGE 4 twin-jet Mach 2 strategic bomber lands it Lc Bourgct during flight demonstrations, using drag parachute for 
deceleration. All three prototypes of the aircraft appeared at the show in a flyby with Mirage 3 fighters. Note weapon in belly. 




Bedford’s plane was returned by 
surface transport to England last week, 
where technicians will attempt to find 
the trouble. Speculation was that the 
nose control jet may have malfunc- 
tioned. The engine hot section ap- 
peared to be normal after the initial in- 
spection The P.1127 has made about 
300 transitions without incident. 

From an exhibition standpoint, the 
P.1127 troubles allowed the French a 
clear day when the Balzac performed 
perfectly in runs before President 
Charles De Gaulle and the public. The 
airplane, flown by Dassault Chief Pilot 
Rene Bigand, took off vertically from a 
special ramp. The Balzac was secured 
to a grid by a chain fastened to its 
midsection which was released when 
the Rolls-Royce RB.108 pure lift en- 
gines reached takeoff power. 

From liftoff, the Balzac flew to the 
operational runway, hovered momentar- 
ily and then transitioned to forward 
flight by lighting the Bristol Siddeley 
Orpheus main propulsion engine and 
shutting down the bank of RB.IOSs. 

Accelerating rapidly, the Balzac flew 


rted low-altitude pass over show area. 



NAVY VERSION of the Slid Super Frclon helicopter has similar configuration to first prototype designed to Army spccificatioi 
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through a comparatively low cloud 
cover where it joined up with a Mi- 
rage 3 for a flypast at about 1,000 ft. 
The two airplanes were indistinguish- 
able at the altitude. After a series of 
turns, the Mirage 3 left the area and 
Bigand returned for two low passes at 
moderate speeds, swinging around Le 
Bourget before coming down the active 
runway to start his transition to hover. 
Hover Transition 

At the center of the runway, Bigand 
raised the nose of the Balzac to a fairly 
steep angle, and switched to his pure 
lift bank of engines, throttling the 
Orpheus to idle power. Transition from 
forward flight to complete hover took 
only a few seconds and Bigand held the 
airplane in level attitude, then made 
turns to the right and left at about 
30 ft. altitude before settling to the 
runway. The Balzac appeared very 
stable during hover. At one point, im- 
mediately after touchdown, Bigand gave 
the Balzac takeoff power to rise sud- 
denly to another hover, and then made 
another touchdown. 

In other STOL developments, the 
French displayed the Brcguet 941/942 
four-turboprop transport and the 
Franco-German C-160 Transall, a twin- 


Tyne-powered transport built by Nord 
Aviation and Weser Flugzeugbau under 
an alliance agreement. In its STOL 
demonstration, the Breguet design took 
off, loaded with auxiliary militarv equip- 
ment. in about 400 ft.', swung' around 
the traffic pattern at slow speed and 
landed downwind, stopping in about 
200 ft. to disgorge its payload of jeeps. 

Another Breguet entry was the 1 1 50 
Atlantic. Two airplanes covered both 
high and low speed operational areas, 
including tight turns with one of the 
two Rolls-Royce Tvnes feathered. Bomb 
bay door was opened for a single pass. 
No stores were carried. 

The newest French transport, the 
Nord 262. a pressurized version of the 
Nord 260, also made its first public 
flyby. But perhaps the most impressive 
of all was the Dassault Mystere 20, a 
swept-wing executive transport which is 
the direct competitor to the de Havil- 
land DH-125. another show performer. 

Mystere Pilot Pierre Sagct made one 
pass at high speed and very low altitude, 
swung around the pattern for another 
and then rolled the airplane at about 
300 ft., climbing gently out of the roll 
before returning for still another pass. 
In contrast, the DH-125 demonstration 
was considerably more subdued. This 


lied with a balsa cap over the pilot 
compartment to reduce noise. Kadi 
production model will include the cap, 
made of plastic, and aerials probably 
will be placed inside this covering. 

Most important airplane from the Iron 
Curtain area was the new Yugoslav Soko 
Mostar Galeb. a Bristol Siddclcy Viper- 
powered jet trainer which will go into 
series production soon, using the Viper 
Mk. 11. The Yugoslavs have bought 
eight Viper Mk. 8 engines and five 
Mk. 11 versions and prefer the latter. 
There has been some speculation that 
the engine may be manufactured in 
Yugoslavia under license if the airplane 
goes into large-scale production. 

In flight, the Galeb trainer, flown by 
Karel Zekavica, bears a marked re- 
semblance to the F-80 Shooting Star 
jet fighter. The version shown here 
was equipped with faired tip tanks and 
the nose section was fitted with twin 
machine guns. The flight demonstration 
included a low pass into a loop that 
ended at an estimated 3,000 ft. The 
Galeb was landed on a grass strip to 
show its rough field capabilities. 

Czech Showing 

The Czechs left their new L-29 jet 
trainer behind and showed only the 
familiar Trener Master and the twin- 
engine Morava 200D. One technical 
representative at the show explained 
that the L-29 was too involved in early 
flight trials to participate in the show, 
but there is a good possibility that the 
airplane will be unveiled at the annual 
Brno Trade Show next September, 
since the trainer, like the Yugoslav 
Galeb, will be offered to the West. 

Tire international flavor of the show 
was spiced by one of the few appear- 
ances outside Sweden of the Swedish 
air force Saab J-35 Draken. mainstay 
of that nation’s interceptor force. 

Four of the double-delta-wing fighters 
swept across the field in diamond for- 
mation, then climbed as they switched 
to an arrow configuration while a fifth 
airplane flown by a Saab pilot, com- 
pleted nine consecutive snap rolls 
across Le Bourget at about 200-ft. 
altitude. The airplane has an extremely 
high rate of climb-it can reach 40,000 
ft. in about 1 min.-contrasted with a 
low landing speed of about 125 kt. 

The French air force pulled out all 
stops in the force of numbers, opening 
the high performance portion of its 
show with an hors d’oeuvre of six Potez- 
Fouga Magistcr jet trainers from the 
flying school. The group made the 
classic climb, roll on climb into a 
loop, to return for a high-speed pass, 
but added a fillip by having the lead 
airplane inverted in a tight diamond 
formation. 

The Patrouille de France, flying Das- 
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sault Mystere 4s. also provided an acro- 
batic display, but the flying instructors 
in their Fmiga Maeisters put on the su- 
perior aerobatic performance. 

Three Dassault Mirage 4 jet bombers, 
equipped with air-to-surfacc missiles, 
whipped before the stands, trailing red. 
white and blue smoke to symbolize the 
French Tricolor and were followed by 
three Mirage 3B and one Mirage 3C jet 
fighters. The climax of this presenta- 
tion came when the three fighters 
climbed vertically under normal power 
and then kicked in the SEPR rocket 
motors mounted in the bottom tailpipe 
section for added boost: the rocket flame 
extends about 8 ft. behind the tailpipe. 

The French Nary delegation was in- 
troduced by two Dassault Etcndard 4-M 
fighters, using the buddy refueling sys- 
tem with one aircraft serving as a tanker 
with the other plane's probe hooked 
to the tanker drogue, passing at low al- 
titude. They were followed by nine 
more Etendards in a three-element 
fonnation in one pass at low altitude. 

From Great Britain came the Royal 
Air Force’s new aerobatic team, the 
Firebirds, composed of nine English 
Electric Lightning all-weather intercep- 
tors of No. 56 Squadron from RAF- 
Wattisham. Suffolk. Most vivid aspect 
of the Firebirds display was the double 
afterburner takeoff, in which each plane 
rotates to about an 80-deg. climb angle. 
Six planes were climbing vertically be- 
fore the leader, Sqdn. Ldr. D. J. Seward, 
leveled off at about 3,000 ft. to start the 
formation join-up. The British effort 
concentrated heavily on afterburner 
turns at low altitude, first in full for- 
mation and then breaking asvav by ele- 
ments for a high-speed crossover. The 
interval before their return was filled 
by the spare Lightning which performed 

French Seek 

By Cecil Brownlow 

Paris— French government is request- 
ing substantial 1963 budget increases 
to maintain the current export and in- 
ternal market impetus within the na- 
tion s aviation industry: until a planned 
long-range 1964-70 development sup- 
port program can be initiated next year. 

Supplementary' budget request pre- 
sented to the national assembly by De- 
fense Minister Pierre Messmer also in- 
cludes funds for several new projects, 
including a short-range jet transport, 
plus S39 million earmarked specifically 
to help spur the industry’s future sales 
potential abroad. 

With the past successes of the Sud 
Caravelle medium-range jet transport, 
the Mirage 3 jet fighter and a number 
of light aircraft in the export market, 
the industry has developed a new con- 
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afterburner turns and low level rolls. 

The Royal Air Force also entered an 
Avro Vulcan V-bomber in a series of 
tight wingovers that approached the 
Split-S maneuver, but at altitudes that 
rarely exceeded 500 ft. and often were 
lower. Aside from the Italian team, it 
was the only demonstration that drew 
spontaneous and extended applause 
from the huge crowd. The pilot was 
Fit. Lt. L. C. Lunn. 

The United States display included 
a single Lockheed F-104 Super Star- 
fighter. flown by Belgian Pilot Bernard 
Neefs, after completing a flight from 
Brussels to Paris in just over 9 min. 
Neefs mostly confined his work to 
demonstrations of brute speed, often 
only 1 5 ft. off the deck and using con- 
siderable afterburning on remarkably 
tight turns. The most startling maneu- 
ver was a roll at about 40 ft. above the 
runway, with the gear and flaps down 
and the aircraft yawed on recovery. 

The U. S. Air Force Tlumderbird 
team, flying star-spangled North Ameri- 
can F-1'00 Super Sabres, put on the 
most spectacular display, with two air- 
planes clearing each other by a few feet 
during a head-on pass. The group 
worked in a primary clement of four 
planes, starting from a diamond climb 
into a line abreast formation and then 
reforming into an arrow from a loop. 
When the formation was high, the 
other two F-lOOs made the head-on 
passes and once crossed the field in 
fomiation with the top plane inverted. 

The Greek air force team, in North 
American F-86E fighters, concentrated 
on grace combined with precision. A 
group of seven opened from a diamond 
formation into a formation loop with a 
roll at the bottom and a transition into 
a double diamond. The highlight was 


their landing, when all seven touched 

landed first and two three-plane ele- 
ments followed successivclv. 

The Italian air force F-S6F. jet team 
closed the show, lacing the sky above 
Le Bourget with intertwined patterns of 
red, green and white colored smoke 
from the nine airplanes. In a markedly 
successful try for elegance, the Italian 
team often split into high and low ele- 
ments for the maximum smoke effect, 
knitting the varied colors by triple rolls 
bv clement. 

The Italians added a new fillip to 
aerobatics, flying a nine-plane V fonna- 
tion across Le Bourget at low altitude 
with two planes at each tip of the V 
rolling while still holding their spot in 
the formation. 

As a finale, the Italians did a double 
bomb burst with nine planes first ex- 
ploding off the top of their formation 
to swoop down into a low altitude 
breakaway. Then they did a flat 1 80-deg. 
turn to a return for an extremely low 
altitude crossover from nine points of 
the compass. Finally, they returned at 
low level for an inverted bomb burst 
upward by eight planes while the ninth 
barrel-rolled up the center of their 
rosette of red. white and green smoke. 

Earlier, the three newest commercial 
jet transports made a series of low 
passes. The French demonstrated the 
Sud Caravelle Super A twin-jet trans- 
port (AW June 10. p. 48), powered by 
two General Electric CJ805-23C aft 
fan engines. The British flew the de 
Havilland Trident Spev-powcrcd three- 
jet transport, and this was followed by 
the Vickers VC. 10, which features four 
aft-mounted Rolls-Royce Conway by- 
pass engines. It was the first appearance 
outside England for the latter. 


to Extend Aviation Markets 


fidence that it can sell abroad, includ- 
ing the U.S.. and is pushing forward 

Present prospects include sales of the 
Mirage 3 to Spain, the Mirage 4 super- 
sonic bomber to Australia, a modified 
version of the Breguet 941 STOL trans- 
port to the U. S. military and several 
promising civil aircraft to a number of 
countries. The modified 941— with four 
turboprop engines of 1,500 shp. each 
compared with the 1,300 shp. rating 
of the Turbomeca Turmo 3Ds on the 
current model— may be built under li- 
cense in the U.S. by McDonnell Air- 
craft Corp. with a 188E designation. 

The supplementary request, which 
will be considered formally by the as- 
sembly next month, was disclosed by 
Messmer during the 25th Paris Air 
Show, where several new French air- 
craft designs were prominently dis- 
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played. The request includes funds for 
development and production items, with 
emphasis in the latter category' on key 
projects that have at least reasonable 
prospects of financial success. 

Two aircraft currently scheduled for 
research financing and aimed at the 
government-backed short-haul twin-jet 
transport program are Sud’s 50-passen- 
ger Baby Caravelle design and the 
Mystere 100. The latter design has 
been studied secretly by Marcel Das- 
sault for the last several months as a 
potential vehicle to carry the company 
into the airline field, an area dominated 
thus far by Sud. 

The design reportedly bears a strong 
external resemblance to the proposed 
Fokker F.2S configuration. 

The Baby Caravelle, a scaled-down 
version of the Caravelle series, would 
be powered by two Rolls-Royce Spey 
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Jr. turbojets of approximately 8,000 lb. 
thrust each. 

The final design probably will be a 
melding of the two projects, and Das- 
sault and Slid will share in any major 
production programs. 

A major reason behind the decision 
to develop a short-haul transport is the 
government's desire to expand French 
domestic scheduled airline service sig- 
nificantly. Under present planning, the 
airplane would be used as a regular 
transport aircraft during the dav. then 
be converted at night to a cargo con- 
figuration and operate over France's ex- 
tensive domestic air mail network. 

The air mail service, which has built 
a reputation for meeting schedules in 
most weather conditions over the past 
several years, is now operated with Air 
France Douglas DC-3s. 

No crash program for development 
of the aircraft is currently planned, and 
prototype flight date is scheduled for 
the 1966-67 period if the proposed 
project reaches maturity. 

In the supplementary budget pro- 
posal, the project was included in an 
"investments and research” request for 
$2 million to spur development of "vari- 
ous research projects in civil aviation." 
This figure, however, may be substan- 
tially increased in next year's budget. 

In asking the assembly for S39 mil- 
lion to spark export sales, the govern- 
ment mentioned specifically the Nord 
262 turboprop short-range transport and 
executive aircraft as a program with a 
chance of succeeding “in the immediate 
future." The 262, a pressurized version 
of Nord’s Super Broussard 260, prob- 
ably also will be purchased by the 
French domestic airline. Air Inter. 
260 Phaseout 

Because of customer preference for 
a pressurized aircraft, production of the 
260 Super Broussard is being phased 
out after the tenth aircraft. 

On the export side, other aircraft 
being given a production boost under 
the proposed supplementary budget re- 
quest include: 

• Order for two Dassault/Sud Mystere 
20 twin-jet executive transports config- 
ured to a six-passenger arrangement for 
use by the Group of Ministerial Air 
Liaison. Subsequent orders from the 
government are expected to reach a sub- 
stantial total during the next few years, 
but they probably will come in rela- 
tively small increments. Although will- 
ing to support financially aircraft devel- 
opments which are potentially success- 
ful or needed, the government recently 
adopted a policy not to underwrite 
initial design, development and produc- 
tion costs simply to assure a program's 
survival. 

In this particular case, such assurances 
may not be necessary, largely because of 
the impressive performance demon- 


strated to date by the privately financed 
Mystere 20 prototype. Dassault officials 
were scheduled to arrive in New York 
late last week to continue negotiations 
with Pan American World Airways 
whereby the U. S. carrier would pur- 
chase about 40 of the aircraft for subse- 
quent sale or lease, take an option on 
several others and acquire North Amer- 
ican distribution rights for the plane 
(AW June 10, p. 93). 

As a further impetus to the program, 
the French government may underwrite 
cost of the tooling, a move that could 
permit Dassault to move into series pro- 
duction with a relatively small number 
of firm orders on hand. Company offi- 
cials estimated last week that initial 
deliveries of the Mystere 20 can begin 
by October, 1965, if enough orders are 
received for production to begin some- 
time within the next few months. 

• Order for two Potez 840 turboprop 
executive aircraft, one for use by the 
Group of Ministerial Air Liaison, the 
other by the General Secretariat of Civil 
Aviation. The aircraft is being mar- 
keted in the U. S. by Turbo Flight. Inc., 
of Chicago. 

• Request for S20 million to begin pro- 
duction of the Breguet 941, which also 
is programed for use by the French 
military and. hopefully, export sales in 
areas other than the U.S. French offi- 
cials are particularly interested in the 
newly independent nations of Africa, 
where the 941 's STOL capabilities 
could permit it to help relieve transport 
and communications problems. 

• Order for a single Caravellc, primarily 
to lengthen the present production run 
in hopes of further orders for the Cara- 
vclle Super A (AW June 10, p. 48) or 
Super B versions powered bv two Gen- 
eral Electric CJS05-23C or' two Pratt 
& Whitney JTSD-1 fan engines, re- 
spectively. 

Within the "investments and re- 
search" category, the government also is 
requesting S4 million for continued de- 
velopment of the Caravelle Super B. 
pi tl e 82 million for additional 
work on the Sud-Lear Siegler automatic 
landing system designed for that air- 
craft. 

Sud revealed during the air show 
that Indian Airlines has purchased three 
Caravellc 6Ns for delivery in November, 
December and January, respectively. 
This also will help continue production 
at the company’s Toulouse facility, 
where rollouts of the Caravelle already 
are well beyond the aircraft’s breakeven 
point of 1 1 5. Sud also has received an 
order for 1 6 automatic-landing units for 
retrofit aboard Alitalia Caravelles and 
reports that the system will be offered 
as standard equipment on any follow- 
on orders for the aircraft at the present 
basic sales price. 

• $20-million request to begin series 
production of the Franco-German 


C-160 Transall medium-range hvin- 
turboprop transport, with Nord as the 
French partner in the two-nation con- 
sortium. France tentatively has agreed 
to purchase a minimum of 50 aircraft 
and possibly up to 200, while Germany 
is basing its initial buy on a require- 
ment for 150. Nord and its German 
partners— Weser Flugzeugbau and 
Hamburger Flugzeugbau — conducted 

demonstrations of the two Transall pro- 
totypes for the first time at the Paris 
Air Show and now are pushing for civil 
and military export orders. 

Transall Development 

“Investments and research” requests 
also include $5 million for continued 
development of the Transall. French 
military production requests include SS 
million for continued production of the 
Potez CM. 170 Magister primary' jet 
trainer, plus an undisclosed sum for 
the purchase of five Dassault Mirage 
3B two-seat jet trainers. Present gov- 
ernment planning calls for purchasing 
1 30 additional Magistcrs during the 
1964-70 period, and the current re- 
quests would keep the production line 
open through the transitional period. 
Supplementary' budget requests for 
civil and military production total ap- 
proximately S57.5 million, while the 
“investments and research” items would 
provide for the expenditure of about 
S37.73 million. 

Other projects under the latter cate- 
gory' include: 

• S10 million for continued develop- 
ment of the Anglo-French Concorde 
Mach 2.2 supersonic transport. 

• $6 million for VTOL research, prob- 
ably with a major portion tunneled into 
advanced design work on the Mirage 
3V supersonic fighter program. 

• $5 million to Snecma for construc- 
tion of test rigs to be used with high- 
thrust engines. 

• $5 million to continue detailed design 
and begin development of Sud’s new 
SA 330 14-place assault helicopter 
whose general configuration is based 
largely upon experience gained by the 
French military' during the war in Al- 
geria. 

Significant omission from the supple- 
mentary' budget proposal is any request 
for additional funding for the SA 3210 
Super Frelon heavy turbine helicopter. 
Messmer told the assembly that no new 
funds were needed for the project since 
the program already is on schedule. 

However, with two prototypes now 
in flight test and the four pre-produc- 
tion models on order well into the con- 
struction stage, Sud officials had hoped 
for an additional order that would per- 
mit series production to begin this fall. 

This apparently will not be forth- 
coming. The future of the Super Fre- 
lon itself appears in doubt. Its future 
was under discussion here last week by 
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representatives from France and Ger- 
many. When thev began. Germany was 
seriously considering abandoning plans 
to order a large number of 3210s and 
moving instead to the Sikorsky S-61 or 
the Boeing-Vertol CII-47A Chinook. 

Such a program probably would kill 
the Super Frelon as a production item, 
particularly since some French officials 
also have changed to the opinion that 
a large military helicopter has limited 
use in Europe and that a small vehicle, 
such as the SA 330, might be more ef- 
fective in a combat environment except 
for relatively rare heavy cargo needs. 

Over-all details on the integrated 
seven-year program for the French in- 
dustry still are under review. Substan- 
tial sums, however, are expected to be 
set aside for production of the Mirage 
3V VTOL fighter if the first two pro- 
totypes now on order live up to ex- 
pectations. The first of the two is 
still officially scheduled to fly by late 
this year, but most observers believe 
the date will slip into 1964. 

If the Mirage 3V prototypes prove 
out and a production program is 
ordered, France will make still another 
sales push into the export market, 
particularly within the North Atlantic 
Treaty Organization countries. West 
Germany could be a major customer. 

During the course of the Air Show, 
the West German Defense Ministry 
disclosed that it also plans to continue 
development of its high-performance 
VTOL series-the EWR-Sud VJ-101C 
X-l subsonic and X-2 supersonic test- 
bed aircraft (AW May 27. p. 70)— plus 
continued work on the more advanced 
VJ-101D fighter as an "experimental 
aircraft." All three are being developed 
by a German industry consortium. 

It is doubtful, however, whether the 
aircraft will be carried beyond the pro- 
totype stagc-although Germany is con- 
tinuing support of advanced develop- 
ment for the plane’s Rolls-Royce RB. 
153 vectorable-thrust engines— and top 
air force officials have expressed an 
interest in the Mirage 3V. 

The German government also re- 
vealed that it will continue development 
studies on a VTOL successor to the 
Fiat G.91 close-support fighter, such 
as the design proposed by Focke-Wulf. 
as well as on the Dornicr Do. 31 V/ 
STOL tactical transport. 

The DO.31— powered by two vec- 
tored-thrust powerplants of 9.000 lb. 
thrust each, hung on a pod under each 
wing, plus 12 Rolls-Royce RB.162 
engines mounted in wing pods— would 
have a maximum fern' range of about 
2.500 naut. mi. Range with a maximum 
payload of 13,250 lb. would be 1.000 

The aircraft, with a maximum STOL 
weight of 58,400 lb., would have an 
over-all length of 67.4 ft., a wing span 
of 64.6 ft. and a floor area of 210 sq. ft. 
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New Soviet Rendezvous Attempt, 
Eiglit-Day Flight Expected in 1963 


By Alfred P. Alibrando 

Washington— U. S. space officials ex- 
pect the Soviet Union to attempt at 
least one more dual manned space 
flight this year with twin mission goals 
of orbital rendezvous and extension of 
flight time to eight days or more. 

Consensus of U.S. space officials is 
that the Soviet Union scored a great 
propaganda and technical triumph in 
the simultaneous flights of Lt. Col. 
Valery Bykovsky and Valentina Teresh- 
kova. the first woman in space, but 
failed to accomplish the mission goals 
of rendezvous and an eight-day flight. 

Col. Bvkovskv. in Vostok 5. was 
launched at 8 a. in. (EDT) on June 14 
and landed at 7:06 a.m. on June 19. 
He was in flight 1 19 hr. 6 inin.-24 hr. 
41 min. longer than the previous record 
established bv Maj. Andrian G. Niko- 
lavcv in Vostok 3 (AW Aug. 20. p. 26). 

Miss Tereshkova was launched in 
Vostok 6 at 5:30 a.m. (EDT) on June 
16 and landed at 4:20 a.m. (EDT) on 
June 19, only 1 hr. 10 min. short of 
three days in space. 

U. S, Schedule 

Longest U. S. space flight was the 
34-hr. 20-min. mission of Maj. L. Cor- 
don Cooper (AW May 20. p. 26) in 
the Faith 7 Mercury capsule, which 
ended the Mercury series (AW June 17, 
p. 36). The next U. S. astronaut is not 
scheduled to fly until late 1964. when 
the first manned Project Gemini mis- 
sion is to be launched on a three-orbit 
flight. A two-week Gemini flight prob- 
ably will not be attempted until 1965. 

In appraising the Vostok 5 and 6 
flights. Dr. Edward C. Welsh, executive 
sccretarv of the National Space Council, 
said it would be foolhardy for the U.S. 
to underestimate the significance of the 
Soviet achievement. 

“It appears they fell short of their 
mission objectives.” lie said, “but they 
demonstrated they could get off two 
flights safely, in quick succession, with 
considerable precision. 

"They derived considerable propa- 
ganda value from the flight of the first 
woman in space, even though it appears 
there was no special scientific value in 
her flight. I think we can expect an- 
other mission yet this year in which the 
Soviets attempt a docking or rendezvous 
maneuver and a flight of eight days or 

Dr. Eugene B. Konccci, director of 
the Office of Biotechnology and Human 
Research for the National Aeronautics 
and Space Administration, said the 
duration of recent unmanned Cosmos 
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satellite flights indicated the Soviets 
were checking out life support and 
other equipment for an eight-day flight. 
He pointed out that beginning with the 
flight of the dog Laika in Sputnik 2 in 
November, 1957. the Soviet Union has. 
in a very calculated fashion, oriented its 
space flight program toward gathering 
information on the physiological effects 
of extended space flight. 

“It looks like Vostok has a total life 
support capability of about 12 days 
and I think you can expect them to try 
to stretch their flight time beyond eight 
days before the year is out," said 
Konecci. 

"As for the woman." he said. "I 
think it is significant that she is not 
a pilot. This points to the importance 
the Soviets attach to gathering biomedi- 
cal information on the effects of space 
flight and may be a preparation for 
flying scientists who arc not trained 

Russian sources clearly indicated be- 
fore the launch of Vostok 5 that the 
forthcoming mission would not merely 
repeat the previous flights of Maj. Niko- 
laycv and Lt. Col. Pavel R. Popovich, 
and that it probably would go eight 
days or more. Unofficial Soviet sources 
first had hinted — and later stated flatly 
— that the pilot of the second space- 
craft would be a woman. 

Analysis of U. S. and Soviet track- 
ing data available last week (see p. 34) 
indicates that Vostok 5 may have sepa- 
rated prematurely from its booster and 
consequently gone into an orbit lower 
than intended. U. S. manned flight 
experts theorize that rather than repro- 
gram the second launch to match Vos- 
tok 5's lower orbit, Soviet officials de- 
cided not to attempt a rendezvous. U. S. 
tracking data indicates that no rendez- 
vous maneuver was attempted. 

NASA Budget 

Previous Russian manned flights pro- 
duced a more favorable climate for 
NASA budget requests and gave a lift 

these reactions was noted following the 
twin flight of Vostoks 5 and 6. 

"This time the Russian flights won't 
help the space budget," said Rep. Olin 
E. Teague (D.-Tcx.). House manned 
space flight subcommittee chairman. 

However, the flight of Miss Teresh- 
kova did generate new demands that 
NASA include women in its astronaut 
program. Sen. Clinton Anderson (D.- 
N. M.), chairman of the Senate space 
committee, told NASA Associate Ad- 
ministrator Dr. Robert C. Seamans. Jr.. 
that the agency would have to become 
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“less stiff-necked” in its attitude toward 

Reports by Soviet sources during and 
after the flight included these details: 

• Pilots-Col. Bykovsky is a 28-vear-old 
former air defense pilot and parachute 
instructor. He is married and has a 
thrce-month-old son. Miss Tereshkova, 
identified as a “Junior Lt.," is 26, single 
and an amateur parachute juniper. She 
had worked in a cotton mill before en- 
tering cosmonaut training last year. 

• Mission— In their announcements. So- 
viet space officials said the purpose of 
the flights was the “continuation of the 
study of factors affecting the human 
organism in space flight and further de- 
velopment of piloted spaceship sys- 
tems." The twin flight was referred to 
as "simultaneous” rather than "group” 
flight as in the case of the Nikolavcv- 
Popovich mission. 

• Launch and recovery— Both Vostoks 
were launched from the Baykonur 
launch complex in Kazakhstan. Col. 
Bykovsky landed on his 82nd orbit, 
about 336 mi. northwest of Karaganda 
in Kazakhstan. Miss Tereshkova landed 
on her 49th orbit, 385 mi. northeast of 
Karaganda. 

• Flight-Soon after his launch. Col. 
Bykovsky reported that he felt well and 
that the spacecraft was operating nor- 
mally. During his five days in orbit, 
cabin temperature remained at about 
68 deg. and humidity at 57%. Com- 
munications between the two cosmo- 


nauts and between the spacecraft and 
earth were reported good. 

Col. Bykovsky and Lt. Tereshkova 
transmitted on frequencies of 20.006 
me. and 143.625 me. A tracking beacon 
on Vostok 5 operated at 19.948 me. 
and the beacon on Vostok 6 at 19.995 
me. Pictures of the astronauts televised 
to earth were good. 

Bykovsky said that during the flight 
he carried out programed physiological 
and vestibular experiments, completed 
series of physical exercises, slept for 
periods of up to 9 hr, and was able to 
identify rivers, continents and cities. 
He ate four meals a day, consisting of 
such foods as roast beef, sausage, 
chicken, oranges, apples, lemons, 
crushed prunes and white and dark 
bread. The daily ration was based on 
a requirement for about 2,600 calorics a 
day. The food was packaged in plastic 
bags. 

Water was supplied to the cosmo- 
nauts through a rubber tube. Soviet 
scientists said it was boiled and treated 
with “silver preparations" to inhibit 
bacterial growth. 

Col. Bykovsky's pulse and respiration 
rates varied somewhat. Awake, his pulse 
rate averaged about 76 beats per min. 
and his respiration rate around 24. 
Asleep, his pulse rate ranged from about 
48 to 56 beats per min. and his respira- 
tion rate was about 20. 

Col. Bykovsky reported several times 
that he had controlled his spacecraft 


manually. He also reported that he 
loosened his harness and moved freely 
about the cabin of Vostok 5. He said 
that in addition to observing the earth, 
his scientific tasks included observations 
of the horizon, sun and moon. 

Lt. Tereshkova made no mention of 
manually operating the spacecraft, al- 
though Europeans monitoring her con- 
tact with ground controllers reported 
she acknowledged receiving data "for 
manual descent.” Her diet apparently 
was similar to Col. Bykovsky’s and she 
also reported completing periods of 

Lt. Tereshkova’s pulse rate while 
awake ranged from about 64 to 80 beats 
per min. and her respiration rate be- 
tween 18and 20. Her pulse rate during 
sleep ranged from about 50 to 70 beats 
per min. The temperature inside Vos- 
tok 6 was maintained at about 68 deg. 
and the humidity was 34%. 

Russian space officials indicated they 
have changed their methods for obtain- 
ing biomedical information. In their 
first manned flight, electrodes were at- 
tached to Cosmonaut Maj. Yuri Ga- 
garin’s body by special gauze pads. On 
Maj. Gherman Titov’s flight, some elec- 
trodes were affixed in a special belt 
around his chest. 

In the twin flight last week, electrodes 
apparently were sewn into the inside of 
the cosmonauts’ space suits. Soviet offi- 
cials also said the pilots were provided 
with reserve pickups and electrodes. 


Vostok 5 May Have Separated Too Early 


By Philip J. Klass 

Washington— Indications are strong 
that premature separation of Vostok 5 
spacecraft from its rocket booster upset 
Soviet plans for a space rendezvous last 
week with Vostok 6 and its female cos- 

There is good reason to believe that 
the Soviets already had given up any 
hope of rendezvous at the time that 
Vostok 6 was placed in orbit, since the 
timing of its launch was such as to 
nearly rule out an orbital meeting. 

Although both spacecraft were placed 
in orbits with nearly identical inclina- 
tions, roughly 65 deg., the orbital plane 
of Vostok 5 w'as approximately 30 deg. 
to the east of the Soviet launch site at 
Baykonur, Kazakhstan, at the time Vos- 
tok 6 was boosted into orbit. This re- 
sulted in a longitudinal separation be- 
tween the two spacecraft at the equator 
of roughly 2,000 mi.— a separation that 
need not have existed had the Soviets 
waited another l-J-2 hr. to launch Vos- 
tok 6. With the timing the Soviets 
used, an extremely large amount of on- 
board fuel would be required to close 
the gap and achieve rendezvous. 


The speculation that premature sepa- 
ration of Vostok 5 and its booster 
caused the trouble is based on several 
factors. Shortly after Vostok 5 was 
placed in orbit, the official Soviet news 
agency Tass reported that its apogee 
was 146.5 mi., its perigee was 113 mi., 
and its period was 8S.4 min. Dur- 
ing the fifth orbit the agency disclosed 
that Vostok 5’s apogee was only 138 
ini., its perigee was 109 mi., and its 
period was 8S.27 min. 

This m:i|or discrepancy between in- 
itial and subsequent orbital parameters 
did not occur for Vostok 6. Parameters 
announced for Vostok 6 immediately 
after launch and after the seventh orbit 
showed a difference of only 1.2 mi. in 
apogee. 1.2 mi. in perigee, and no dif- 
ference in orbital period. 

One possible explanation for this sit- 
uation is the report that U.S. space 
tracking networks discovered that the 
Vostok ; booster went into a higher 
orbit than the spacecraft itself, sug- 
gesting that the booster was still burn- 
ing when the spacecraft separated and 
went into orbit. The booster's orbital 
parameters reportedlv matched closelv 
those first announced for the spacecraft 


which the Soviets subscqucntlv revised 
after the fifth orbit. 

If the initial Soviet computation of 
Vostok >'s orbital parameters was based 
on radar tracking of the booster, with- 
out knowledge of the premature separa- 
tion, this would explain why the initial 
values released for Vostok 5 orbital alti- 
tude were so much higher than figures 
announced after the fifth orbit, when 
tracking data on the spacecraft itself 

If Vostok 5 had achieved the orbital 
parameters that the Soviets first an- 
nounced, its perigee would have been 
identical to that achieved by Vostok 6, 
and their apogees would have differed 
by only 2.5 mi. In reality, however, the 
perigees differed by 3.7 mi. and the 
apogees by 5.6 mi., in addition to the 
30-dcg. displacement of their orbital 
planes. 

This is far worse than the precision 
with which orbital parameters of Vos- 
toks 3 and 4 were matched nearly a 
year ago. 

The apogees of Vostoks 3 and 4 were 
identical and their perigees differed by 
less than 4 mi. 

Considering that the Soviets took 
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nearly two days to ready and launch 
Vostok 6 after Vostok 5 was in orbit, 
compared with the single day that sepa- 
rated the launches of Vostoks 3 and 4. 
the poorer orbital coincidence of the 
recent shot is all the more surprising 
and adds support to the theory of launch 
difficulties. 

Lacking specific knowledge of the 
Soviet booster guidance system, observ- 
ers speculate that when the Russians 
discovered that Vostok 5-piloted by 
Col. Valery F. Bykovsky-had not 
achieved its intended orbit, there may 
not have been sufficient time to change 
the programed guidance for Vostok 6. 
This appears to be borne out by the 
fact that Vostok ft achieved orbital 


Vostok 5 Lifetime 

The fact that Vostok 5’s orbit was 
lower than intended is also believed to 
be the reason the Soviet spacecraft’s 
flight was ended after five days. Calcu- 
lations by a group of industry space en- 
gineers indicated the orbit of Lt. Col. 
Valery Bykovsky’s spacecraft would have 
decayed to the point of re-entry about 
the eighth day of the cosmonaut's flight. 
Thus, an eight-day mission may have im- 


parameters far closer to the nominal 
values first announced for Vostok 5 
tlran to its actual parameters, which 
were known at the time that the second 
spacecraft was launched. 

Whether the original Soviet plans 
called for Valentina Tereshkova to 
pilot Vostok 6 or whether she was 
quickly substituted for a male cosmo- 
naut probably will never be known. 
Rumors of the possible flight of a 
female cosmonaut had been circulated 
openlv in Russia prior to the launch of 
Vostok 5 (AW June 17. p. 25). But 
observers speculate that if the Soviets 
did plan to attempt a rendezvous oper- 
ation. with its obvious risks of failure, 
they might have decided to use a 
female cosmonaut in the target vehicle 
to provide an alternate focus of public 
attention in the event the rendezvous 
did not succeed. 

Western observers say that the So- 
viets were even more circumspect than 
usual in disclosing the objectives of the 
Vostok 5-6 mission. They note that 
Tass has used the term “paired flight" 
or “simultaneous flight” to describe the 
mission, whereas the term "group flight" 
was applied to last vear’s flight of Vos- 
toks 3-4. 

The Soviets claim that the two latest 
spacecraft came within 3.1 mi. of one 


another, compared with the 4-mi. prox- 
imity reported for Vostoks 3-4 (AW 
Aug. 27, p. 19). U.S. officials say that 
our tracking data suggests the closest 
proximity was about 5 mi. 

But either figure is misleading for 
comparison with the Soviet achievement 
of last year. 

Because Vostoks 3 and 4 were placed 
in nearly identical orbital planes, they 
were moving in tandem fashion and 
relatively close throughout their flight. 
Vostoks 5 and 6, however, were in 
proximity to one another only for fleet- 
ing moments twice during each orbit, 
because they were orbiting in 30-dcg. 
displaced planes. 

Meager tracking data from U.S. 
stations released by the National Aero- 
nautics and Space Administration, 
supplemented by data obtained by the 
Sohio Research Laboratory station in 
Cleveland— which is operated as a 
hobby by Sohio scientists— shows no evi- 
dence that either Vostok 5 or 6 at- 
tempted to maneuver in space. If such 
maneuvers were made, they were far too 
small to cause significant changes in 
either satellite's orbital parameters, 
based on data available late last week to 
Aviation Week & Space Technology. 

Failure of the Soviets to attempt 
orbital maneuvers or rendezvous lends 
credence to speculation about Vostok 
5 launch troubles, particularly in view 
of earlier pronouncements by Soviet 
scientists. 

Tass had quoted the Soviet "chief 
designer." who is never identified by 
name, as having told Col. Bykovsky 
prior to the launch of Vostok 3 last 
year that “we shall ask you to do more. 
There is no point to repeating a past 
stage." Tass also quoted Prof. Yakov 
Albert of the Soviet Institute of Ter- 
restrial Magnetism and Ionosphere as 
saying of the Vostok 5 launching that 
it was a "major step forward and can 
not be a simple repetition of the past.” 
Several other articles in the Soviet press 
have stressed the same theme. 
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Gilpatric Cites Knowledge of X-22A Firms 


By George C. Wilson 

Washington — Personal knowledge 
about the management of Bell Aerosvs- 
tems Co. and Douglas Aircraft Co. out- 
weighed technical considerations in de- 
ciding which firm should get the X-22A 
V/STOL ducted-fan research vehicle 
contract, according to Deputy Defense 
Director Roswell L. Gilpatric. 

“I made the best judgment I could 
in the light of a very' long experience 
and knowledge with the aerospace in- 
dustries,” Gilpatric said, in explaining 
to the Senate Preparedness Investigat- 
ing Subcommittee why he overrode the 
Navy preference for the Douglas 
X-22A design. "I gave adequate con- 
sideration to all the factors,” he said, 
before deciding the contract should go 
to Bell because of its ‘‘experience and 
past perfonnance." The contract, esti- 
mated to total $18 million, is for two 
half-size research vehicles. 

Senatorial Comment 

This explanation prompted Sen. 
Barry Goldwater (R.-Ariz.) to declare 
that the X-22A and F-lll (TFX) hear- 
ings indicate that reversing military 
technical evaluations "is becoming the 
acceptable way of doing business” un- 
der civilian Defense Dept, leaders. If 
this does become the pattern, he said, 
"Congress has to speak out against it.” 
Sen. Stuart Symington (D.-Mo.), how- 
ever, said Gilpatric “did exactly the 
right thing.” Both senators are mem- 
bers of the subcommittee. 

Gilpatric said he agreed with the 
principles Adm. George W. Anderson, 
outgoing chief of naval operations, ex- 
pressed in his affidavit filed with the 
subcommittee, but did not believe 
those principles were violated in the 


X-22A award. Adm. Anderson said 
that reversing military recommenda- 
tions "without adequate and thorough 
consultation is dangerous" and “can 
only be detrimental to the competitive 
spirit of American industry." He said 
technical evaluators “should not be 
overturned except for the most com- 
pelling and persuasive reasons" (AW 
June 17, p. 32). 

Gilpatric said there was “adequate 
consultation,” noting that he had talked 
with Dr. James H. Wakelin, Jr., assist- 
ant secretary’ of the Navy for research 
and development, and Dr. Harold 
Brown, director of defense research and 
engineering, before making his decision. 

"Secondly,” Gilpatric said, "I did not 
disregard the technical evaluations of 
the experts ... I did not overrule the 
source recommendation because none 
was made to me ... I do not regard 
taking into account the factors of ex- 
perience and of perfonnance as being 
anything new being brought into the 
ground rules of source selection. I 
think industry generally knows that 
those factors are to be taken into ac- 
count. I think they are spelled out in 
all of our detailed regulations and in- 
structions . . . While I agree with the 
points that Adm. Anderson makes, I 
do not think that those points are ap- 
plicable, as critical ... of the decision 
making process in this matter." 

Gilpatric said he knew the Bureau of 
Naval Weapons preferred the Douglas 
design, but that Wakelin did not make 
any recommendation to him on who 
should get the X-22A contract. Gil- 
patric said that it was not until after his 
decision that lie saw the Bureau of 
Naval Weapons’ evaluation report that 
recommended the contract go to Doug- 
las. Adm. Anderson concurred with the 


recommendation. Wakelin himself con- 
curred with the bureau's technical eval- 
uation, but said he thought Gilpatric’s 
decision was the right one "because I 
think there is more involved than just 
the technical proposal. I think the past 
experience and perfonnance of the con- 
tractor has to be considered. . . 

A major consideration, Gilpatric said, 
was Bell's heavier emphasis on research, 
as contrasted to Douglas’ concentration 
on production. “I knew what the Doug- 
las Co. had done, I knew what the Bell 
Co. had done,” he said. “I knew that 
the Bell organization was very exten- 
sively research-oriented; they had gone 
in more for experimental projects, par- 
ticularly in the VTOL field. Now the 
Douglas Co., if you look ov er its roster 
of fine officers, you will see they [Doug- 
las] are more oriented towards transport 
and fighter production ... In this 
[VTOL] field, except for the position 
they bought when they acquired Doak, 
after the completion of a similar devel- 
opment, thev had no experience. It is 
not a reflection on a company that has 
not specialized in that field. But that 
was the distinction I drew in making 
the decision that I did.” 

Korth's Opinion 

Although earlier witnesses testified 
that Navy Secretary Fred Korth re- 
mained neutral in the X-22A competi- 
tion, because he formerly served as a 
director of Bell, Gilpatric said he called 
Korth “to be sure that management of 
the Bell Co. was still of the high caliber 
that its past perfonnance had indicated 
... I did not ask him for a view as be- 
tween the two which should be chosen. 
But I did ask him to give me his judg- 
ment based on his close association 
with the Bell Co., as to the caliber and 
quality of its management. That was 
the only check I made, outside of my 
own knowledgc-and the discussions of 
course I had had with Dr. Brown. But 
I was well familiar with the records of 
both companies, and with their reputa- 
tion in the business.” 

Sen. Ilenrv M. Jackson (D.-Wash.) 
said that before discarding the Navy's 
technical evaluation— a process that in- 
volved 75 people and took 4,000 man- 
hours— and making the decision on 
management grounds, there should be 
a detailed examination of the manage- 
ment capabilities of the competing 

“We need to have the documents, 
the findings and the information that 
caused the decision to be made on 
that basis,” lie said. 

Although the X-22A hearings are in 
indefinite recess. Sens. Goldwater and 
Jackson, for the rest of the congres- 


NASA Uses Rubel Procurement System 

Washington— National Aeronautics and Space Administration's source selection 
policy for major systems essentially coincides with the controversial policy recom- 
mended for Defense Dept, by John H. Rubel, former demitv director of the office 
of defense research and engineering (AW June 17. p. 125), according to testimony 
last week by John D. Young, NASA's director of administration. 

Young told the House military operations subcommittee, headed bv Rep. Chet 
Holifield (D.-Calif.), that the “selection" of the contractor for all NASA awards 
of over $5 million is made by NASA’s three top administrators. These are James 
Webb, administrator; Hugh Drvdcn. deputy administrator; and Robert Seamans, 

ment experts evaluate contractor proposals for selection by the top three, he said. 
In replying to questions on the areas of NASA procurement. Young said: 

• NASA will rthlizc the contractor rating svstem being developed bv Defense 
Dept. (AW Apr. 15 p. 32). This system will evaluate the past record of contractors 
on cost, schedule, and technical performance. 

• Non-profit organizations will have no significant role in NASA’s program. 
Young said that NASA’s policy is to maintain in-house capability, rather than 
“create think factories.” 
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Lear Jet to Have T-Tail; First Flight Delayed 

Adoption of a T-tail configuration for the Lear Jet. which the company says was done to take advantage of expected growth in engine per- 
formance, will delay the first flight of the executive twin-turbojet aircraft from the original June target date until late summer. Stabilizer 
swecpback has been increased from 6 deg. to 25 deg. which Lear says will increase maximum cruising speed from Maclr .8 to Mach .82. 
, is shown at the Wichita Municipal Airport. Certification target date is the first quarter of 1964. 


Telstar 2 Radiation Damage Slight 


sional session, will be among those in 
Congress challenging the type of “rough 
judgments" used by Gilpatric on the 
X-22A case, and by Defense Secretary 
Robert S. McNamara in overturning 
the military’s F-lll recommendations 
(AW May 6, p. 24). Other testimony 
during the X-22A hearings June 12. 13 
and 14 showed these conflicting view- 
points: 

• Skybolt influence. Dr. Harold Brown, 
director of defense research and engi- 
neering, said in his June 15, 1%2. 
memorandum to Gilpatric on the X-22A 
competition that Bell “has considerably 
more experience” in VTOL aircraft and 
"furthermore, Douglas’ recent perform- 
ance in a variety of jobs, notably Sky- 
bolt, has been very questionable." Gil- 
patric said: "When I came to make my 
decision in this X-22 matter, I was not 
influenced by the Skybolt situation." 

• Brochurcmansliip. George Spangen- 
berg, evaluation director of the Bureau 
of Naval Weapons, said “the technical 
competence of a producer is measured 
by the design that he submits in a 
competition." Brown said: “If you 
judge purely on the basis of the pieces 
of paper that arc turned in in response 
to a request for proposal, then you 
clearly cannot take into account who it 
is that made the proposal, in terms of 
how much he knows and what your 
previous experience with him has been 
. . . Until someone develops a numer- 
ical criterion for past performance, you 
are going to be left with impressions as 
a source of people's judgment on this 


Telstar 2 is reported to be in excel- 
lent operating condition after more than 
a month in orbit, and indications are 
that the communication satellite is 
being exposed to considerably less dam- 
aging space radiation than its predc- 

Eariy data from two lightly shielded 
surface sensors, consisting of transistors 
designed to be especially susceptible to 
radiation damage, indicates that Tel- 
star 1 experienced as much damage in 
one week as Telstar 2 has encountered 
during its first month. This was ex- 
pected because of Telstar 2’s higher 
apogee, which results in spending less 
time in the heart of the intense Van 
Allen radiation belts, and because of 
the decay of radiation produced by the 
high-altitude Starfish nuclear test of 
last Julv 9, immediately prior to launch 
of Telstar 1. 

During Telstar 2’s first month in or- 
bit, a total of 273 technical tests and 
15 public demonstrations have been 
conducted. 

Because the Telstar 2 satellite has a 
higher apogee than Telstar 1-6.713 mi. 
vs. 3,700 mi— the level of both tele- 
metry and program signals has been 
somewhat lower, averaging about -70- 
74 dbm. compared with -62-65 dbm. 
for Telstar 1. 

Telstar 2 was used to relay television 
pictures of Soviet astronaut Col. Valery 
Bykovsky in his Vostok 5 to American 


Pictures of the astronaut were trans- 
mitted by Soviet Intervision TV sys- 
tem, received in Helsinki and put into 
Eurovision television network, which 
reaches West Europe. 

The Soviet program was taped in 
London and retransmitted to the U.S. 
through the British Goonhilly Downs 
communication satellite ground tcrini- 

Tclstar 2 is spinning at a rate of 
179 rpm„ compared with an initial spin 
rate of 177 rpm. for Telstar 1. Spin 
axis is 80.9 deg. relative to a line con- 
necting the satellite and the sun, com- 
pared with range of 80-100 deg. for 
Telstar 1. 

Telemetered data indicates that skin 
temperature at the satellite's upper pole 
ranges between 35F and 50F, with 
temperature range of 0-1 OF at the lower 
pole, which receives less sunlight. Tem- 
perature of the communications canis- 
ter is running 72-78F, the same as for 
Telstar 1. 

Precision sensor to measure pressure 
of the payload canister shows it has 
been rising gradually due to diffusion 
of trapped gases in the polyurethane 
foam used for encapsulation. The ris- 
ing pressure, which shows there are no 
leaks in the canister, is expected to 
stabilize in the communication satcl- 

The power supply of Telstar 2 is 
delivering 525 milliamps, slightlv higher 
than Telstar 1. 
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Future Tiros Launches to Include 
Elliptical and Near-Polar Orbits 


Bv George Alexander 

Cape Canaveral— Ambitions researcli 
and development plans programed for 
the next eight Tiros meteorological 
satellites were outlined here last week 
by the National Aeronautics and Space 
Administration in the wake ,,f the sev- 
enth consecutive successful orbiting of 
this first-generation weather spacecraft. 

William Stroud, chief of the Acron- 
omv and Meteorology Div. of NASA's 
Goddard Space Flight Center. Green- 
belt. Md., said that two of the future 
eight additional Tiros vehicles will be 
placed in elliptical earth orbits and two 
in near-polar orbit. 

Tire next Tiros, the eighth to be 
flown so far in this series, will cam’ the 
Radio Corp. of America-developed Au- 
tomatic Picture Transmission (APT' 
television camera, which will operate 
continuously in daylight. Fortv-five 
United States weather stations now are 
installing equipment to receive these 
cloud cover pictures, Stroud said. 

Stroud mentioned that the success of 
Tiros spacecraft in transmitting useful 
meteorological data frequently has ob- 
scured the program’s true research and 
development nature. He said that Tiros 
8— which will be launched here this 
autumn— will carry one wide-angle 1 0-4- 
dcg. television camera and the new 
automatic TV camera. 

The new unit will take one picture 
every 8 sec. and then take 200 sec. to 
transmit it to ground stations. The 
RCA camera's pictures cover an area 
about 1,000 mi. on a side, and the 
camera will operate only on the day- 
light side of the earth. 

The 45 U.S. ground stations, includ- 
ing Army, Navy. USAF and NASA in- 


YAT-37Ds Ordered 


aircraft under an Air Force letter con- 
tract which provides I ct f i d nl 
$600,000. 

Aircraft will be re-engined with Gen- 
eral Electric J85-GE-5 engines replacing 
the present Continental J69-T-25s. New 
engines will be derated to 2.400-lb. thrust 
each and will permit a 4.000-lb. increase 
in gross weight and provide a 5.000-lb. 
weapons capacity. 

Fuel capacity will be increased to 656 
gal. from the standard T-37B's capacity 
of 290 gal. Landing gear will be 
strengthened to cam- the heavier loads. 

First aircraft are to be delivered to 
the Air Force for test in 25 weeks. 


stallations, now arc installing antennas 
with 35-dcg. look angles and 12-db. 
gain, a 136-mc. receiver and facsimile 

the 1 APT pictures'. '° ' "" Pr ° CC * S 

The first automatic camera, according 
to Stroud, will transmit only pictures 
and Goddard will have to provide posi- 
tional reference data to the stations so 
that the latter will know over which 
area the Tiros was when it took the pic- 
tures. Later versions of the camera, said 
Stroud, will transmit longitude and lati- 
tude data with each picture. 

Stroud said that as many as 10 foreign 
nations may build receiving stations for 
the Tiros system, but he declined to 
mention which nations arc involved 
with the exception of Denmark. 

The ninth Tiros will be of the new 
"wheel" configuration and will be placed 
in near-polar orbit of about 80-dcg. 
from here. It will give complete pho- 
tographic coverage of the earth every- 
th tee days. 

The tenth Tiros will be placed in a 
mildly elliptical orbit, with a perigee of 
about 400 mi. and an apogee of 2.000- 
5,000 mi. Eleventh satellite will be 
placed in a more pronounced ellipse, 
with a perigee about the same as Tiros 
10 but with an apogee of 22.300 mi.— 
the altitude of a synchronous orbit. 
If oriented properly. Tiros 1 1 could pro- 
vide up to about 4 hr. of useful data 
at that altitude-2 hr. ascending to, and 
2 hr. descending from, the band be- 
tween 19.000 and 22.300 mi. 

The twelfth Tiros would be another 
"wheel" spacecraft and would carrv an 
APT camera in place of one of the 
regular TV cameras. It. too. would be 
placed in a near-polar orbit. 

Tiros 7 was successfully launched by 
a Douglas Delta June 19. It was the 
eighteenth consecutive success in nine- 
teen attempts for the three-stage Delta 
launch vehicle. The RCA-built space- 
craft had a perigee of 388 stat. mi., an 
apogee of 405 stat. mi., was inclined to 
the equator at 58 deg. and had a period 
of 97 min. 

The 22-in. tall, 42-in. dia., 297-lb. 
satellite returned pictures of an occluded 
front far north over Canada during its 
first orbit. The satellite's orbit was 
expected to stay over the Northern 
Hemisphere for about 10 days after 
launch, then move to the Southern 
Hemisphere for about five weeks and 
then return north again in time for 
the beginning of the hurricane season. 

Tiros 7 carried two 1 04-deg. lenses on 
both TV cameras; the second such lens 
replaced the 76 deg. medium angle 
lens used on Tiros 4, 5 and 6. for 


larger coverage. The wider lens covers 
an area about 750 mi. on a side. 

Tiros 7 also carried two infrared de- 
vices, one a five-channel (14-15 microns; 
8-12 microns; 0.2-6 microns; 8-30 mi- 
crons; and 0.55-0.75 microns), a radiom- 
eter and an omnidirectional indicator, 
the latter developed by the University 
of Wisconsin. 

In addition. Tiros 7 also carried an 
electron temperature and density probe, 
similar to the one carried aboard Ex- 
plorer 17 earlier this year (AW Apr. 8, 
p. 34). A sawtooth voltage is applied 
between the 13-in. long probe and the 
spacecraft shell. Electrons flowing 
through this potential induce a current 
flow which is indicative of their tem- 
peratures and densities. 

NASA announced it would attempt 
to photograph the moon’s shadow with 
Tiros 6. orbited Sept. 18 of last year, 
during the solar eclipse of July 20. 


News Digest 


U. S. and West Germany have 
agreed to formulate and examine pro- 
posals for joint space research, the Na- 
tional Aeronautics and Space Adminis- 
tration has disclosed. 

Ling-Temco-Vought has received a 
SI 0-million Air Force contract to de- 
velop technology for a nuclear powered, 
low altitude supersonic vehicle (LASV) 
as part of Air Force's low' altitude su- 
personic study, which includes con- 
sideration of both nuclear and chemical 
propulsion. 

E. G. McNabb, director of Atlantic 
Missile Range operations for General 
Dynamics/Astronautics for the past six 
years, will be promoted and transferred 
to a new position at the company's 
main plant in San Diego. Calif., within 
the next month or so. New position is 
expected to include responsibility for all 
GD/A field operations, exclusive <-f 
ICBM bases. 

AC Sparkplug Div, of General 
Motors has signed a S35.8-million con- 
tract with the National Aeronautics 
and Space Administration to build, as- 
semble and test the Apollo command 
module navigation and guidance svstem 
(AW May 14. p. 27). 

Air Line Pilots Assn, was granted a 
restraining order against the National 
Mediation Board last week. U. S. Dis- 
trict Court in Washington, D. C. r- 
sued the order preventing a scheduled 
balloting of 1,600 American Airlines 
pilots seeking to form their own union 
(AW June 3. p. 37). Hearing on 
ALPA’s request for a preliminarv in- 
junction has been set for June 27. 
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AIR TRANSPORT 


Kennedy Calls For Risk Sharing on SST 


Congress weighs 8750-iniIlion request for supersonic 
transport; conditions for dropping program outlined. 

By Robert H. Cook 

Washington— President Kennedy’s urgent plea that Congress approve a 
5750-million program for development of a supersonic transport, superior to 
the British-French Concorde, carries a provision that the project could be 
abandoned or its goals lowered in the event of technical difficulties or lack 
of support from the aircraft industry. 

However, initial support for the program was demonstrated by Congress 
when the House Interstate and Foreign Commerce Committee scheduled a 
special hearing on the subject. In calling the hearing. Chairman Oren Harris 
(D.-Ark.) cautioned House members that delay or indecision in accepting the 
President’s proposal may make the U.S. a “follower rather than the leader in 


world aviation. 

He said his convictions were strength- 
ened after engaging in detailed talks 
with the British and French manufac- 
turers while attending the Paris Air 
Show. Rep. Harris ana five other con- 
gressmen flew to Paris with Federal 
Aviation Agencv Administrator N. F.. 
Halaby on an' FAA C-135 turbojet 
aircraft engaged in checking navigational 
aids across the Atlantic. 

Basie fonnula proposed by the Presi- 
dent calls for an estimated six-year 
development program costing SI billion, 
of which the manufacturers would be 
required to supply 5250 million. The 
government would recapture its invest- 
ment through royalty payments on each 
aircraft by the airlines. 

President Kennedy's plan, which the 
industry feels was triggered by Pan 
American World Airways’ decision to 
purchase six Concordes (AW June 10. 
p. 40), ended several years of indecision 
about who was going to finance the 
supersonic program. 

In the past six years, aircraft manu- 
facturers have lost heavily in commercial 
transport programs. Much of this loss 
was caused by commercial transport pro- 
grams involving such aircraft as the 
Convair 880-990 series, the Douglas 
DC-8 and the Lockheed Electra, none 
of which required the vast research, 
development and production expendi- 
tures the supersonic program will. 

Even though the White House 
proposal would supply 75% of the 
research and development cost, the in- 
dustry is still reluctant, and would 
prefer government support amounting 
to 90%. The Sl-billion figure is only 
an estimate, and should the total cost 
go higher the industry would be forced 
to assume that extra cost, since the 
President's plan would limit govern- 


ment participation to $750 million. 

It will be difficult to find any one 
airframe or engine manufacturer willing 
to assume added expenses of S40-S50 
million during the six-year development 
span, many observers believe. 

A possible alternative could be the 
selection of one manufacturer, which 
would then share the production, ex- 
penses and profits with a combine of 
several others, in a manner similar to 
that being employed by Douglas Air- 
craft Co. for the DC-9 (AW Apr. I 5. 
p. 40). 

President Kennedy’s concern over 
the industry's reluctance to assume the 
financial gamble of a supersonic pro- 
gram was evident in his statement that 
while the government will not pay any 
production, purchase or operating sub- 
sidies to manufacturers or airlines, it 
will consider some forms of credit as- 

loans or a government loan guarantee. 
He later added that success of the pro- 
gram “will, in large measure, be attested 
to by industry’s willingness to partici- 
pate in the risk undertaking.” 

The President recognized that lack of 
industry support or technical problems 
could eliminate all possibility of build- 
ing an aircraft capable of a Macli 3 
speed, competitively superior to the 
Concorde. "If at any point in the de- 
velopment program, it appears that the 
aircraft will not be economically sound, 
or if there is not adequate financial 
participation by industry in this ven- 
ture, we must be prepared to postpone, 
terminate, or substantially reduce this 
program.” be said. 

From a technical point of view, most 
major manufacturers are convinced that 
a Mach 3 prototype can be built and 
test-flown within five years, but the high 


development cost, plus production and 
marketing expenses, remain a major 
stumbling block. 

Politically, the Administration lias yet 
to convince congressional appropriation 
watchdogs of the need for adequate 
funding of the program. The President 
is preparing a detailed cost breakdown 
of the funds, but the big problem will 
be to acquire enough money so that 
development progress is not stalled by 
the necessity for constant congressional 
renewal of supersonic transport program 
budget needs. It appears likelv that 
while Congress will vote funds for the 
project, it will do so on a piecemeal, 
year-to-year basis. 

Halaby spelled out the many prob- 
lems involved and revealed some of the 
current supersonic program thinking in 
a Los Angeles speech last week. 

Ultimate design speed of the aircraft 
will be left to the combined judgments 
of both the manufacturers and airlines. 
Present specifications call only for “the 
fastest supersonic transport we can get. 

. . . something well above Mach 2.2, I 
expect." Selection of needed electronic 
systems would also be left to the indus- 

Despite the greater speed, Halaby 
feels supersonic traffic can be handled 
by the improved air traffic control sys- 
tem that FAA is in the process of de- 
veloping. The aircraft should have a 
range of about 4,000 mi., sufficient 
power to pennit a fast climb to cruise 
altitude to lessen the problem of sonic 
boom, and be designed for use on exist- 
ing intercontinental runways “without 
too much extra cost to the airport." 

Combined government-industry in- 
vestment in supersonic research now 
stands at about S60 million, lie said, 
and if approval of the program is given, 
FAA can start on the initial design 
competition. By next month the agencv 
will be prepared to send a first draft 
for requests on design proposals to the 
industry. Results will be studied, and 
by August a final draft proposal will be 
ready for the industry. 

Initial design competition, for air- 
frame and engines, will run about five 
months, after which one airframe and 
one engine manufacturer will be se- 
lected for the full development of the 
aircraft, "but only if a clearly superior 
airframe and engine appear at this 

If these designs arc rejected, Halaby 
said, then two airframe and two engine 
manufacturers will be selected for a 
one-year detailed design competition. 
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after which contractors for the develop- 
ment of a single prototype will be se- 
lected. Government financing will be 
provided only for the initial design 

Flight tests of the prototype should 
begin about three years after comple- 
tion of the competition period, with ac- 
tual airline service possible bv the end 
of 1970, he said. 

Referring to the aluminum construc- 
tion of the Mach 2.2 Concorde, Halaby 
noted that there are “serious questions” 
about present aluminum alloys after 
many hours of cruising at that speed. 
If the U. S. supersonic transport is de- 
signed for speeds above Mach 2, steel 


and/or titanium will be required for 
the airframe. He added that FaA hopes 
it will be permitted to use one of the 
first North American RS-70 supersonic 
bombers as a testbed for practical knowl- 
edge of metal fatigue, sonic boom effect 
and piloting requirements. 

Supervision of the entire supersonic 
program should be under a "small au- 
tonomous agency" reporting to the 
President through the FAA, he said. 
Congressional approval will be sought 
for the establishment of this agency, 
along with an indication of how far the 
FAA can participate actively in the pro- 
gram under the Federal Aviation Act, 
Ilalaby said. 


Pakistani Carrier Obtains Access 
Agreement From Communist China 


New York-Pakistan International 
Airlines has reached an agreement with 
Communist China for flights into Can- 
ton and Shanghai, providing the first 
direct air access into the Red nation 
from the free world. 

In return, Pakistan would grant the 
Communist Chinese air rights into 
Karachi and Dacca. Air Commodore 
Nur Khan, head of the Pakistan airline, 
said last week that the agreement had 
been submitted for consideration by the 
governments of the two countries. 

Initial discussions between Nur Khan 
and civil aviation officials of Communist 
China concerned only the exchange of 
landing rights. Details such as service 
starting date and flight frequencies have 
not been determined. 

"Before the services can be started 
by the two countries, a great deal of 
preparatory work has to be done," Nut 
Khan said in a published statement, “A 
tentative date for starting the service 
will have to be worked out in further 



discussions between the civil aviation 
officials of the two countries." 

Pakistan International Airlines offi- 
cials stress that the exchange with Com- 
munist China is based on commercial, 
not political, considerations. The ap- 
proach to the Communist country was 
largely motivated by the Pakistan car- 
rier’s desire to gain a practical route 
to Tokyo. It has been blocked in this 
effort by repeated British refusals of 
rights into Hong Kong. 

"Routing our service via Canton and 
Shanghai will enable our airline to ex- 
tend its European services to the Far 
East and will provide the fastest service 
from this part of the world to Tokvo,” 
Nur Khan said. 

The airline would use its present 
three Boeing 720Bs for the new service. 
Flying time from Dacca to Canton is 
5 hr, Dacca to Shanghai 3 hr. 45 min., 
and Shanghai to Tokyo 2 hr. 1 5 min. 

Tlie Communist Chinese airline, op- 
erated by the Civil Aviation Adminis- 
tration of China, would most likely use 
Ilyushin 11-18 turboprop transports on 
the Karachi-Dacca service. Aside from 
Aeroflot, the Russian airline, the only 
other regular air service into Commu- 
nist China is provided by North Korea. 

With extension of service to Tokyo, 
and with plans to increase transatlantic 
frequencies in 1964 from two to four 
weekly, Pakistan International Airlines 
may have to obtain more aircraft, most 
likely Boeing jets. With four weekly 
frequencies between London and Kara- 
chi, seven a week between Dacca and 
Lahore, and 1 1 weekly Karachi-Dacca, 
the airline is already flying its jets an 
average of 8 hr. daily. 

Officials of the airline say that they 
would anticipate no difficulty in ob- 
taining aircraft loans from U. S. in- 
vestment firms. The airline is a good 
risk, they say, having attained a non- 
subsidy profit consistently since 1959. 


CAB Rejects Merger 

Washington— Civil Aeronautics Board 
last week announced it had disapproved 



Board members ' Whitney Gillilland 
and Chan Guniev dissented from the 
majority, which was composed of Chair- 
man Alan S. Bovd, Vice Chairman 
Robert T. Murphy and Member G. 
Joseph Minctti. 

CAB Examiner Ralph L. Wiser rec- 
ommended last November that the 
merger be rejected, and the Justice Dept, 
has opposed it. 

In his 73-page decision Wiser said 
the merger would give the combined 
carrier control over one-third of all do- 
mestic traffic and access to 76.8% of all 
domestic passengers. He added that a 
virtual monopoly would be created in 
the New England area, jeopardizing the 


ASTA Criticizes Boost 
In International Fares 

New York— President of the Ameri- 
can Society of Travel Agents (ASTA) 
last week charged the International Air 
Transport Assn, with disregarding the 
traveling public’s welfare in increasing 
international air fares. 

Milton A. Marks said in an address 
here that IATA's move violates the 
basic marketing formula which calls for 
a lowering of fares to broaden a market. 

"To raise fares at a time when load 
factors are a major problem is to aban- 
don this proved method and to substi- 
tute instead a proposal that the existing 
individual traveler be made to pay the 
price of the airline industry's overca- 
pacity,” Marks said. 

He criticized IATA for repeatedly 
refusing ASTA the right to address the 
association’s rate conferences. 

"Seeming wrapped up in its own 
private world of internal difficulties, 
IATA has apparently ignored the essen- 
tial fact that air transportation is only 
one element in the travel picture." 

It is about time, he said, that airline 
people realized they are not travel ex- 
perts. They are transportation experts. 
Many of the airlines’ problems could 
best be helped by considering them as 
travel problems, not merely as trans- 
portation problems, he added. 
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Major V. S. Airports — Part 2: 


San Francisco Airport Expansion Started 


By Robert H. Cook 


San Francisco— San Francisco Inter- 
national Airport, located only 12 mi. 
from the heart of the city, is exploiting 
its geographical advantage and financial 
success in a construction program de- 
signed to double its capacitv bv the end 
of this year. 

Jutting into San Francisco Bay. the 
airport now occupies 2,150 acres, with 
an additional 3,000 tidewater-covcrcd 
acres held for future expansion. Long- 
range plans calls for construction of a 
third terminal building, an 8, 000-car 
parking garage in the center of the ter- 
minal complex, and a massive land fill 
project to provide space for general 
aviation and cargo facilities and runway 
extensions for the supersonic transport. 


Airport Traffic 

Close proximity to the city, along 
witli over-water landing approaches, are 
particularly favorable for transcontin- 
ental domestic flights which account for 
nearly 90% of the airport’s traffic 
volume. A sea-level altitude and cool 
average temperatures provide ideal take- 
off conditions for maximum-payload, 
long-range overseas flights. 

Burgeoning new industries within the 
150-mi. radius bay area have been 
largely responsible for a 260% growth 
in airport traffic during the past decade. 
Passenger volume increased 13% last 
year, elevating the airport to the posi- 
tion of fourth largest air hub in the 
U.S. 

San Mateo County, site of the air- 
port. has enjoyed one of the highest 
rates of industrial growth in the bav 

credit the airport with having attracted 
at least 80% of the 1,100 new indus- 
trial plants established during the past 
five years. Industrial land values soared 
in this period from S30.000 per acre to 
S60.000, and are continuing to rise. 


Close Cooperation 

The airport is owned by the city and 
county of San Francisco, and has en- 
joyed the close cooperation of San 
Mateo County officials on such matters 
as land acquisition, zoning and taxes. 
Airport land purchased many years ago 
at about 52,500 per acre is assessed by 
county tax officials on its original value 
as agriculture and undeveloped swamp 
land. Last year the airport’s county 
property tax was only SS9.334. 

However, the airport’s total current 
valuation of about $100 million repre- 
sents the largest concentration of tax- 


able wealth in San Mateo County, and 
combined property taxes paid by both 
the airport and tenants amounted to 
approximately 51.2 million in 1961. 
Annual payroll for the 16,000 airport 
employes last year amounted to 5120 
million, of which an estimated 90% 
was earned by San Mateo residents. 

The airport has become unusually 
profitable as a result of the airline in- 


dustry's jet re-equipment program over 
the past five years. Passenger volume 
has jumped from 3.6 million in Fiscal 
1957 to 5.7 million last year, with more 
than 75% of the airline service pro- 
vided by turbojet aircraft. The volume 
of jet operations has forced most of the 
general aviation operations across the 
bay into the old Oakland airport. 

To date, the airport has accumulated 




Capability has many faces at Boeing 



a net surplus of more than S5 million 
over the past five years, after the pay- 
ment of heavy debt service costs. Sur- 
plus for last year totaled more than Sl.l 
million and is expected to reach the SI 
million mark again this year. Operating 
revenues for Fiscal 1962 totaled $6.7 
million and operating expenses. S2.8 
million. Increased traffic volume and 
renegotiation of leases raised these reve- 
nues 10.7% over the previous year, 
while expenses increased only 3.1%. 
Accumulation of surplus funds is ap- 
plied to future airport expansion under 
a master plan which was adopted four 
years ago. 

Under Public Utility Commission 
regulations, the airport must meet all 
operational expenses and debt costs 
from annual revenues and contract re- 
negotiations with airport tenants are 
designed to achieve this goal. 

Airline flight operations continue to 
provide the highest revenue yield and 
last fiscal year totaled SI. 4 million of 
the total annual operating revenues of 
S6.7 million. Terms of a new landing 
fee schedule for the next five years, 
signed by 17 airlines— five of them for- 
eign flag carriers-call for a rate of 23 
cents per 1,000 lb. of gross landing 
weight. 

Tcnninal building rentals and con- 
cessions brought in combined operat- 
ing revenues of SI. 7 million, with the 
traffic growth producing concession 
sales that reached an average of 49 
cents per passenger. 

Land lease for United Air Lines S35 
million maintenance base, along with 
hangars for Trans World Airlines, Pan 
American World Airways and Slick 
Airways, earned a total of S769.376 for 
the airport. These structures, along 
with a 300-room Hilton hotel, will re- 
vert to airport ownership at the end of 
40 years. 

Parking Troubles 

Parking facilities have given the air- 
port one of its best revenue sources and 
worst problems. Under a formula giv- 
ing the airport 83.2% of the annual 
parking lot gross, this concession pro- 
vided revenues of SS65.000 last year. 
Walking distance from the lots at peak 
periods often exceeds 1,000 ft., and the 
airport is finding itself hard-pressed to 
store the autos. 

To alleviate this condition, San Fran- 
cisco voters last year approved a $9.8- 
million revenue bond issue to start 
construction on the first phase of a 
planned 8,000-car, multi-story garage 
facing the center terminal building. 
First phase mil accommodate 2.S50 
cars, and the fully completed project 
will cost an estimated $25 million. 
Two levels will be underground, with 
a third at terminal ground level and the 
fourth at second-story level. Passengers 
will use a system of tunnels, moving 
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sidewalks and escalators for terminal 

Maximum expansion of the garage 
will probably be required around 1970, 
when the airport expects that the traffic 
volume will exceed 8.4 million pas- 
sengers a year. 

Under a $2 5-million general obliga- 
tion bond issue approved in 1956, a 
new $14. 5-million south terminal 
building with three pier loading exten- 
sions is nearing completion. Interest 
rates on the general obligation bonds, 
of which $2.3 million were redeemed 
this year, arc 2.7%, and on the revenue 
bonds they will be 4.5%. 

An additional $2.5 million is being 
spent on a general refurbishing of the 
central terminal building and loading 
piers. 

More than two years of discussions 
were held among the airlines, city engi- 
neers and architects and airport officials 
before the final plans for tlie terminal 
building were approved. 

Walking Distances 

Among the major innovations that 
eventually may be adopted is a mov- 
ing sidewalk to reduce passenger com- 
plaints about the walking distance be- 
tween loading piers. The airport is in 
final negotiations to install and begin 
an 18-month experimental operation of 
a 500-ft, "speed walk" between the 
central terminal building and a United 
Air Lines loading pier. Total cost of 
the walk will be $500,000, with half 
being paid for by the airline. If suc- 
cessful, the concept will be applied 
to the parking garage and a proposed 
north tenninal building that may be 
needed after 1970. 

A 2.370-ft. land fill has been com- 
pleted for an cast extension to Run- 
way 28L-10R. with runway paving to 
be completed this summer at a total 
cost of $3.5 million. Total length will 
approximate the length of parallel Run- 
way 10L-28R. Future plnns call for 
additional land fill, to bring the latter 
runway length to 11.S70 ft. Total of 
300 ft. has also been added to Runwav 
1R-19L at the Bavside threshold. 
This runway is used by the airlines for 
over-water takeoffs, when wind eondi- 

High volume of jet operations has 
also spurred neighboring communities 
bordering the airport property to file 
four law suits with 38 claims for total 
damages of about S3 million. The suits, 
still before the courts, stem from the 
small communities of San Bruno, which 
lies directly below the flight paths of 
departing aircraft, and Bavside Manor, 
situated directly across the Bayshorc 
Freewav in a direct line with runwavs 
IL-19R and 1R-19L. 

Since the airport has several parcels 
of property sandwiched between these 
communities, a plan is under way 
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whereby San Mateo County may insti- 
tute condemnation proceedings to ac- 
quire the property of the complaining 
citizens. If this plan is carried out, the 
airport has offered to relinquish its few 
parcels of adjoining property so that the 
total area, running about 2 mi., may 
be sold by the county as an industrial 

It may be several years before the air- 
port can realize its ultimate develop- 
ment, since its remaining undeveloped 
property is tidelands, requiring expen- 
sive earth fill. 

New Facilities 

However, construction of a 3,100-ft. 
general aviation runway, plus facilities 
on 130 acres, along with an adjacent 
400-acre air cargo city in the southeast 
comer of the airport, arc considered 
high-priority projects. Later, an addi- 
tional 400 acres, now used as a seaplane 
harbor, may be filled for further expan- 

Heavy volume of air cargo originating 
within the bay area also raised the air- 
port to fourth place in this category 
last year and may require interim cargo 
facilities, pending the future construc- 
tion of an air cargo center. This traffic 
totaled more than 146 million lb. of 
freight in 1962, a 19% gain over the 
previous year. 

General Manager Belford Brown con- 
tends that there is sufficient traffic po- 
tential for both SFIA and Oakland In- 
ternational Airport, directly across the 
bay. Dedicated last September, the new 
Oakland airport will receive its first jet 
service next month from TWA and 
United to eastern points and from 
Western Air Lines turboprops to Los 

The city of Oakland and Oakland 
Port Authority have complained to the 
Civil Aeronautics Board that airlines 
have lagged in providing promised serv- 
ice at the new facility'. 

Brown feels that airport traffic in 
both the west and east bay areas will 
be stimulated by such future projects 
as an area rapid transit system, which 
will ring the bay communities. At the 
same time, he points out that possible 
construction of a new proposed Bay- 
shorc Freeway, in a tidewater bav area 
to the north and east of the airport, may 
further reduce ground travel time and 
encourage greater use of San Francisco 
International Airport. 

(This is the second of a series of sev- 
eral reports on major U.S. airports 
from the public's point of view. The 
scries will deal with plans and actions 
by the nation's major air terminals to 
solve the problems of the jet age. The 
third report, concerning Metropolitan 
Oakland International Airport, will ap- 
pear in a subsequent issue of Aviation 
Week & Space Technology.) 
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There’s 

never 

been 

a filter element 
that „ 
could 
/ do 
all this 


IT'S A PUROLATOR 
PRESSURE LOCK FILTER ELEMENT 
AND LOOK WHAT IT DOES: 


„^Cuts 43% off the weight of an identical 
filter assembled by conventional bonding 
methods 

„-->Sign ificantly increases available element 
filtering area 


/ '/ ■ 



fil 


ly known hydraulic fluid 


"^Meets requirements of specifications 
MIL-F-5504B or MIL-F-8815. 


Only Pressure Lock will do it, 
and this is why: 


medium without welding, brazing or 
cementing, and without the contamina- 
tion that any of these methods produce. 
Pressure Lock embeds the filter medium 
in the end caps in an absolute bond that 
contains no material other than the metal 
of the cap and filter medium. As a result, 
the only limitation on the performance 
of a Pressure Lock filter — temperature, 
pressure, vibration, filtration or weight 
— is the physical properties of the con- 
struction metals. 

Present ratings are for a nominal 10 
micron (absolute maximum particle size 
of 25 microns) and for a nominal 5 
micron, (absolute maximum particle size 
of 15 microns); in capacities of 34, 3, 6, 
12, and 24 GPM. 

The Pressure Lock process provides, 
literally, a new standard for filter appli- 
cations in aircraft and missiles, industrial 
hydraulics, pneumatics and chemical 
process industries. Write for specification 
sheet IC-801. 


Filtration For Every Known Fluid 

PUROLATOR 


SHORTLINES 


► American Airlines has recorded a 1 % 
increase in passenger volume during 
the first five months of 1963. In May, 
76S.OOO persons flew on American, a 
3% rise over May, 1962. 

► British Overseas Airways Corp. car- 
ried 7,260 passengers on its New York- 
Bermuda route in April and May, an 
S3% increase over the same two months 
of 1962. 

► Eastern Air Lines will build a Sl-mil- 
lion electronic reservations facility at 
Charlotte. N. C.. to sewe 21 cities in 
eight southern states. Expected to be 
operating by November, the facility uses 
Univac 490 computer equipment. 

► Flying Tiger Lines, according to CAB 
figures, flew more freight ton miles than 
any other U.S. carrier in 1962. Citing 
figures for both domestic and interna- 
tional operations, Flying Tiger reported 
233.783,814 ton miles, compared with 
Pan American’s 194.694.726, Ameri- 
can's 156,500,141, United’s 130.614.- 
162. TWA's 97,648,643, Riddle's 82.- 
569.510 and Seaboard’s 74.293.017. 

► I lawman Airlines has leased a Vick- 
ers Viscount from Philippine Airlines 
with option to buy it. The 57-passcn- 
ecr aircraft will be used to link Hono- 
lulu and the islands of Maui and Kauai. 

► Jordanian Airlines, national airline of 
Jordan, has become an active member of 
the International Air Transport Assn., 
bringing total membership of IATA to 
94 airlines. Jordanian, using turboprop 
equipment, has routes to Egypt. Leba- 
non, Iraq and Kuwait. 

► National Airlines has flown more than 
a billion revenue passenger miles on its 
southern transcontinental route be- 
tween Florida and California since 
inaugurating the service in 1961. 

► United Air Lines carried 1,144.000 
passengers in May. a new record for 
that month and 4% more than in May. 
1962. Freight volume was 11,923.000 
ton miles, a 5% rise over May, 1962. 

► United Air Lines is attaining better 
reliability from its 20 Sud Caravelles 
(AW Apr. 15, p. 45), with 99.35% of 
departures in April operating on time. 

► Mohawk Airlines inaugurated its first 
international service last week (AW 
June 3. p. 34) with a schedule of three 
daily Convair 440 flights between Hart- 
ford, Conn., and Toronto, Ontario, 
Canada. 


AIRLINE OBSERVER 

► British inspection of Soviet aviation facilities (AW June 3, p. 32) was 
confined to civil aircraft, although a visit to the space launching center had 
been discussed. Led by Minister of Aviation Julian Amery, the group saw 
most civil aircraft, including the Ilyushin 11-62 four-jet transport, which 
reportedly has only 12 hr. flying time. No reason was given for the excessive 
down time. Amcrv and M. Dementiev, chairman of the State Committee 
for Aviation Industry, discussed supersonic transport operating environments 
after a visit to the design center at Tsagi. British-Soviet traffic rights were 
also discussed, but no agreements were reached. Dementiev is scheduled to 
make a tour of the British aviation industry this fall. 

► Morale of Federal Aviation Agency traffic controllers is hitting a new low. 
Because of FAA's failure to achieve any workable degree of automation for 
controller duties, controller workload continues to rise even as the Budget 
Bureau and Civil Service Commission consider reducing FAA's total of 
47,000 employes. Of this total, 17,985 arc listed as Air Traffic Service em- 
ployes, but only 6,982 are qualified as “active" journeymen controllers in 
cn route and tenninal facilities. FAA has been sitting on a highly critical 
study of the situation prepared by the Air Traffic Controllers Assn. 

► Continental Air Lines is citing these competitor statistics to emphasize its 
hopes of a California-Hawaii route in the Trans Pacific Case. Last year. 
Western grossed $7.6 million on its Los Angcles-Mcxieo City run for a net 
profit of S1.2 million, or as much as Continental made from its entire system. 
United earned S4.3 million for a 27% return on investment from its Cali- 
fornia-Hawaii run with a 1962 load factor of 62%. 

► International Air Transport Assn, anticipates that Aeroflot, the Soviet- 
owned airline, and carriers of two other Iron Curtain nations will apply for 
IATA membership in the near future. Malcv, the Hungarian airline. East 
Germany's Lufthansa and Aeroflot have all expressed interest in IATA's 
proposal that they build their share of trade with the West by linking routes 
and flight schedules as members of the organization. 

► Dulles International Airport may be forced to increase the height of its 
ground control tower for ramp guidance of aircraft and mobile lounge 
traffic. The structure is too low to permit sufficiently accurate observation 
of this traffic, and most of the task is now being handled by the main control 
tower. As aircraft movement volume rises, modifications will be required 
for the ground control facility. 

► FAA has purchased two Douglas DC-6B aircraft from Western Air Lines 
at a cost of $670,000. Delivery will be made in Los Angeles this August. 

► Varig Airlines has been scried with a ccasc and desist order by Civil Aero- 
nautics Board attorneys. CAB charges the Brazilian carrier has been offering 
free or reduced rate transportation for advertising and related services. 

► Riddle Airlines, Miami-based cargo operator, has been awarded $8.7 mil- 
lion in Military Air Transport Service contracts. One S4.7-million contract 
covers air transportation in the Atlantic area, while the other will apply for 
transportation within the continental U. S. 

► CAB has rejected an Air Line Pilots Assn, request that would have forced 
Frontier Airlines to employ Continental Air Lines’ pilots furloughed as a 
result of the trunk carrier's suspension in the Denver-EI Paso market. CAB 
awarded the route to Frontier in the Southwestern Area Local Service Case 
and ruled that ALPA failed to offer sufficient support for its demand. 

► Domestic trunkline traffic increase of 8.9% last month failed to offset the 
industry's steady drop in average load factor, which dipped to a new low of 
50.4%, compared with 51.3% for the same month last year. Load factor for 
the 12-month period averaged 52.7%, compared with the previous one-year 
figure of 54.5%. Available scat miles, up 10.3% for the month, brought 
total revenue passenger miles to 2.87 billion. 
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Which crankshaft is 8 ways better? 


In 1946. when the R-2800 crankshaft (top) entered 
commercial service, it had a comparatively short 
life by today’s standards. 

Since then. Pratt & Whitney Aircraft has in- 
corporated eight major design improvements that 
have increased operating life to as much as 
17,000 hours. 

This crankshaft typifies the changes for the 
better constantly being made in Pratt & Whitney 
Aircraft original equipment parts. Using knowledge 
gained in countless hours of laboratory testing 
and field evaluation, parts are continually refined 
to improve performance and increase reliability. 


Only components made to the latest Pratt & 
Whitney Aircraft specifications incorporate all de- 
sign changes. Without access to 
these improvements no substi- 
tute can meet the standards of 
dependability built into every 
Pratt & Whitney Aircraft en- 
gine. Original equipment parts 
are quickly available direct from 
Pratt & Whitney Aircraft 
or from its authorized distribu- 
tors in the United States 
and Canada. 



Pratt & Whitney Aircraft 
United Aircraft of Canada Limited 

Longueuil, P.(J„ Canada 


Alitalia Twits Carriers on Fares Muddle 


New York — Alitalia, which has lor 
some time been injecting humor into 
its promotional activities, last week dis- 
tributed a satirical account of the re- 
cent transatlantic fare dispute. The 
booklet, entitled “Who Threw the 
Cornflakes in the Turbofan?” is re- 
printed here. 

Once upon a time, not too long ago, 
a gaggle of geese congregated at a place 
called Chandler, Arizona. Landlocked 
Arizona was a most peculiar place for 
them to meet, because almost every- 
body knows geese usually gaggle on the 
water. The only escape from Arizona 
aridity was the Salt River Lakes. 

To this day none of them quite know 
why they gaggled there, except that 
they have been in the habit of leaving 
choice of their gaggling ground up to an 
Elderly Peacock who has been directing 
their affairs for a number of years, and 
Chandler was the spot he called for this 
particular gaggle. 

International Gaggle 

The geese at the Chandler gaggle 
were not ordinary geese. They came 
from all parts of the world. They arc 
geese who conduct a lot of other migra- 
tory birds on their annual flights across 
the nations and the seven seas. 

They had no idea at the time, but 
this particular gaggle was to cause the 
biggest flap in the bird world since their 
flock had banned pate de foie gras sand- 
wiches five years before. 



vague enough so that an auk who 
daubed himself with India ink might 
fly undetected with a flock of blue- 
winged teal. 

They already had a special situation 
for birds who flew back home after 17 
days at the migration point, but some- 
body remembered that the little plovers 
got awfully tired after making such a 
quick round trip, so they gave them 
four extra days to rest up. Also, they 
added another month to this arrange- 
ment because certain species like to 
migrate in April. 

They decided to charge less com to 
fancy first class birds who fly up front, 
closer to the head goose, in one direc- 
tion only. 

They thought better of this, how- 
ever. and rigged it so the round-trip 
would be the same. 

When the goose from the Holy Land 
pointed out that not enough gulls and 
pelicans were visiting the Dead Sea, 
they worked out a special flock arrange- 
ment for very, very little corn. 

They did many other things, but 


or hen who left the family at home, 
refused to join groups or chartered 
flocks, would not spend a specified time 
in one place, and couldn't care less 
about the month of the year, day of 
the week, phase of the moon, or hour 
of departure. 

He saved the day by amending this 
proposal from granting a discount to 
charging a 5% penalty for being inde- 
pendent and going and returning all 
alone. 

Cleverness Rewarded 

The geese thought this was just great 
—including the two big powerful 
American geese who fly other birds to 
Europe. So many other geese bought 
drinks for the clever goose who bailed 
them out that his liver acted up for 



It’s too bad this fable doesn’t end 
here on a happy note. 

But it doesn't. 


The geese who promptly went home 
and forgot all about their Chandler 
gaggle didn’t reckon on all the other 
birds who would stick their bills into 
the corn bin. 

First sign of trouble was a twitter 
from the chief of the five parakeets 
who arc appointed to watch over do- 
mestic geese by the young eagle who 
rocks in a big white aerie in Washing- 

Sparrows Ruffled 

This twitter annoyed some English 
sparrows so much they threatened to 
sick the ravens from the Tower of 
London onto any American goose that 
brought a flock into the United King- 
dom. 

The parakeet apparently hadn't ex- 

C ted this reaction, because he asked 
advice from the top American car- 
rier pigeon who roosts down in Foggy 
Bottom. An English carrier pigeon liv- 
ing in Washington temporarily had 
already talked to the chief American 
carrier pigeon and (apparently because 
birds of a feather flock together) the 
American pigeon told the parakeet to 
order the American geese not to break 
the formation. 

Washington is largely run by pen- 
guins because these birds arc already 
dressed for cocktail parties and em- 



They thought they were handling most of them were so complicated that 

only routine matters. Their primary only a goose would understand them, 

mission was to figure out how much After they gaggled all of these things 
corn to charge the other birds for con- out, one of the secretary birds, who 

ducting migrations. had brought a pencil to the meeting. 

In order to get to practical considera- suddenly figured out they would re- 
turns right away, they forthwith spumed ceive less corn than they did during 

a thought advanced by a mid-European the last heavy migration season. This 

Goose that the simplest way might be threw them into a tizzy because by now 

to charge a grain of com for each mile they were bored with Chandler and 

flown. wanted to go home. 

It took a lot of gaggling but they Fortunately, one of the geese had 
eventually stitched together one of the worked out a proposal which for some 

most colorful down quilts ever to be reason he bad never gotten around to 

produced by a flock of geese. submitting to the gaggle. It was a 

They fixed it so they could charge clever idea to offer a special rate to 

less corn to a group of birds who were the rare bird who flew all alone. This 

all related. They left this arrangement was a special consideration for the cock 
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WITH THE SHORT HAUL UET 

The BAC One-Eleven will enter airline service next year — two years ahead of any comparable 
short haul jet. It has already been ordered by operators in the United States, Europe and Africa. 
Production of this airliner is backed by the most comprehensive test programme of structural 
systems and components ever undertaken on a short haul aircraft. Power will be provided by 
Rolls-Royce Spey jet engines, which have already been proven in flight. 

The engineering of the BAC One-Eleven incorporates unsurpassed, up-to-date operational 
experience, including the world-wide knowledge gained from three million Viscount flights. 


BRITISH AIRCRAFT CORPORATION 


• Jet successor to the Viscount with 
even-better-than-Viscount economics 

• Already in final stage of production 

• Already ordered by BRITISH UNITED 
AIRWAYS, BRANIFF INTERNATIONAL 
AIRWAYS, MOHAWK AIRLINES, KUWAIT 
AIRWAYS, CENTRAL AFRICAN AIRWAYS 
and AER LINGUS IRISH INTERNATIONAL 





Cargomation: A cargo handling 
system that’s so new it created 
a new word! It means docu- 
ment processing that is almost 
100% automated. Delivery ad- 
vice, bookings and overseas 
forwarding now are controlled 
by one of the biggest and most 
modern electronic telecom- 
munication networks in the in- 
dustry. Newly developed pallet 
devices and lifting equipment 
move cargo faster, protect 
cargo better than ever before 
possible. You can see Cargo- 
mation in action at the new 
Air France terminals at Idle- 
wild and Orly. Air France flies 
cargo world-wide from New 
York3times weekly byall-cargo 
Super H's, plus daily jets. (Jet 
cargo flights also from Chicago, 
Houston, Los Angeles, Anchor- 
age and Mexico City.) See your 
Cargo Agent or Freight For- 
warder. Or call your Air France 
local district office. 

AIR FRANCE 



SO 


bassy dinners. When certain members 
of the Capitol Hill roost of this species 
got wind of what was going on there 
was hell to pas in the aviary. 

(It might be worth noting that the 
geese heard the loudest screeching from 
railbirds who are either non-migrators' 
or can’t By at all.) 

The top parakeet who had been beg- 
ging for control over foreign geese for 
20 years flew into the upper house of 
penguins. He almost shot his pinfeath- 
ers when senior penguins cudgelled 
him with their flippers for not using 
powers they had already refused to give 

In the long run the European geese 
will suffer most. Chances are they 
will be forced to gaggle a lot more than 
usual. Only the Canadian snow goose, 
and an independent Icelandic cider 
duck who eats tundra instead of corn, 
have been able to sit on the fence and 

The poor European geese are being 
pecked by many species in the bird 
kingdom. The head of the magpies 
turned against them. This was the 
unkindest cut of all, because all geese 
give magpies a commission to round up 
other birds who want to migrate. The 
Europeans were mad enough to moult 
on being called government-controlled, 
subsidized and inefficient. 

Indignant Italian 

The Italian goose is particularly in- 
dignant. The Italian government has 
maintained an open roost for birds of 
all nations for 2,000 years. The big 
American blue goose, as well as the big 
American red goose, is as free to come 
and go as were the Egyptian ibises who 
guided Elizabeth Taylor to Julius 
Caesar. As for subsidy, Italy has a word 
-niente. 

The Itailian goose has always had to 
scratch for his own corn, if he’s in- 
efficient, how come he’s always had 
enough com to carry him through the 
winter? 



There are two morals to this tale: 

1 . When geese get together they are 
bound to lay a few eggs. 

2. It’s very hard these days for a 
goose-even an American goose, but 
especially a European goose— to become 
a swan. More often they become 
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FA A Considers Lower 
Small Field Minimums 

Washington— Federal Aviation 
Agency offered some hope that lower 
weather minimums could be attained 
at smaller airports during a recent Air 
Transport Assn, symposium here. 

FAA spokesmen said significant prog- 
ress has been made in developing two 
low-cost instrument landing systems ex- 
pected to sell for about one third the 
cost of today's more sophisticated ILS. 
Testing of the units, produced by Air- 
borne Instruments Laboratory, Inc., 
and Scanwell Laboratories. Inc., is 
scheduled for this fall. Decrease in 
the 5276,000 price of today’s units has 
been realized primarily bv reducing 
power requirements from 200 to 15 w. 
and eliminating the voice channel from 
the localizer area. 

Local service airline spokesmen said 
that inability to complete schedules at 
many small, non-hub airports during 

E oor weather conditions, because of 
'AA-imposed landing and takeoff re- 
strictions, has caused a heavy loss of 
revenue. In turn, the airports can not 
afford many of the expensive landing 
aids required by the rAA for restric- 
tions. One airline study indicated that 
last January, eight airlines were forced 
to cancel or overfly 2,120 landings 
scheduled for 1 53 small airports because 
of the high ceiling and visibility' re- 
strictions set by FAA. Reducing these 
minimums to a 300-ft, altitude and }- 
mi. visibility would have cut this can- 
cellation rate in half, the carriers esti- 

FAA also reported that it intends to 
give greater credit to visual aids in 
establishing weather minimums at air- 
ports served by VOR (very’ high fre- 
quency omnirange), terminal VOR and 
ILS localizer units. A segment of a 
new draft on landing minimums, now 
being circulated through the industry, 
will approve a ceiling minimum of 300 
ft. and visibility range of only i mi. 
when the airport is equipped with a 
standard approach light system, con- 
denser flasners and high-intensitv run- 
way lights. 

FAA expenditures for the purchase 
and installation of navigational aids also 
came under criticism by ATA’s man- 
ager for navigation, S. B. Poritzkv. 
Comparing costs, Poritzkv noted that 
the state of Nebraska bought a TVOR, 
built to FAA standards, and installed it 
at a cost of only $10,000. The same 
type unit, installed by FAA in nearby 
Wyoming, carried a total materials 
and construction cost of $54,000. In 
a similar manner, he said, the state of 
Minnesota houses dual VORs in build- 
ings costing onlv 510,000 as compared 
with FAA’s building cost of 555,000 
to house one TVOR. 
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What 1.5 me recorder has two signal-to-noise ratios? AMPEX FR-1400 


Take-your pick: signal-to-noise ratio of 20 db or over 30 
db. Ampex quotes 20 db. Measured performance averages 
out to be several db better. But these figures are mean- 
ingless without knowledge of the framework within which 
they are derived. Ampex determines signal-to-noise ratio 
by recording a 1 kc sine wave at 1 volt with the recorder 

of 400 cps to 1.5 me. Among other ways to measure 
signal-to-noise ratio, one is by recording a square wave at 

signal-to-noise ratio in excess of 30 db. Ampex prefers the 





AERONAUTICAL ENGINEERING 



NORTHROP X-21 LAMINAR FLOW CONTROL research aircraft takes off oil a test (light from Edwards AFB, Calif. Wing pods Contain 
suction compressors which draw air from the wing surfaces through slits to smooth turbulent flow over the wing. 


X-21 Tests Laminar Flow Control Theory 


By C. M. Plattner 

Los Angeles— Feasibility of designing 
a laminar flow control (LFC) system 
into an aircraft wing lias been borne out 
by initial test flights of the Northrop 
X-21 A and the company’s Norair Div. 
is studying possible applications of the 
system. 

Most promising application, accord- 
ing to Norair, is the proposed CX-4 
long-range turbojet transport, which is 
being considered as a follow-on to the 
Douglas C-133. 

Although no firm CX-4 program cur- 
rently exists, Military Air Transport 
Service (MATS) is known to be urging 
development and several manufacturers 
are conducting in-house studies of the 
aircraft. At least two-Boeing and 
Douglas— have built mockups of their 
proposals. 

Airworthiness of the X-21 A was 
established by a series of test flights 
from Edwards AFB, Calif., and full 
laminar flow over the outboard sec- 
tions of the wings was achieved on the 
fifth flight of the X-21 A. There was 
an indication during the flight that 
some laminar flow also existed on for- 
ward portions of the inner wing. 

Norair engineers now are working 
on refining the system and flight-prov- 
ing the concept. Flight test program, 
which began in mid-May, will continue 
through October at Edwards AFB and 
will include about 300 hr. of flight time. 

Follow-on test programs, which will 
be conducted under increasing Air 
Force supervision, have not been de- 
fined, but program officials are confi- 


dent of funding through Fiscal 1965. 
Norair’s participation in the program 
will decline as the Air Force assumes 
a greater role. 

Scope of additional testing and the 
possible use of additional aircraft will 
depend in part on results of the current 
test program. 

If the LFC system, is to be used in 
the CX-4, Norair engineers say, it would 
be most efficient to design the system 
into the aircraft from the start, rather 
than modify it at some later time. The 
extremelv long ranges for which the 
CX-4 would be used would make use 
of the LFC system practical, since LFC 
basically is a wav to get more miles per 
pound of fuel. 

This advantage can be converted 


X-21 Specifications 


Gross weight 83,000 lb. 

Empty weight 45,828 lb. 

Fuel capacity, normal 4,974 gal. 

Fuel capacity, overload 5,464 gal. 

Fuel capacity, wing tanks. . . .2,540 gal. 
Service ceiling 50,000 ft. 


Initial rate of climb 

3,800 fpm. at 80,000 lb. 
Takeoff ground roll 

6,500 ft. at 80,000 lb. 
over 50-ft. obstacle 


Landing ground roll. 

Win g 5 P an 

Length 

Height 


.3,800 ft. 
..93.5 ft. 
.75.5 ft. 
.23.6 ft. 


cither into extended range or savings 
in weight because less power is needed 
at cruise altitude. 

Northrop studies have indicated that 
using a representative CX-4 configura- 
tion with a 2 l-ft.-dia. fuselage and Pratt 
& Whitney JT3D-8A engines, power 
requirements could be reduced by ap- 
proxunatclv one-fifth if the LFC sys- 
tem were used. Additional propulsion 
might have to be used for takeoff, since 
the LFC’s primary application would 
be in the cruise portion of the aircraft’s 
flight. 

Use of the LFC system on a multi- 
purpose aircraft, such as the Dept, of 
Defense has been encouraging the 
services to study, does not appear prom- 
ising at present. LFC's optimum use is 
for specific speed ranges at higher alti- 
tudes and is not effective at low alti- 
tudes. Some of the projected missions 
of the multi-purpose aircraft would 
require low-level operation, such as 
logistics, anti-submarine warfare and 
surveillance missions. 

Possibility of the LFC system being 
used on the Lockheed C-141 turbofan 
transport, scheduled to fly this sum- 
mer, has been brought up, but Norair 
engineers believe that there is no basis 
for the system on the aircraft at this 
point, since the C-141 already exceeds 
range requirements. 

Unless longer range requirements are 
generated, installation of the LFC sys- 
tem in the C-141 would not prove eco- 
nomical, they say. 

Supersonic transport applications for 
LFC seem relegated to second-genera- 
tion aircraft, based on current interest 


AVIATION WEEK & SPACE TECHNOLOGY, June 24, 1963 


shown by the Federal Aviation Agency. 
FAA has turned down a proposal by 
Northrop that an LFC research and de- 
velopment program be undertaken 
similar to that accorded an engine de- 
velopment program. Without such a 
program, Northrop officials feel that 
laminar flow control cannot be consid- 
ered for first generation supersonic 

Current LFC program is built 
around two Douglas WB-66D weather 
reconnaissance aircraft converted to 
X-21 A research vehicles (AW Aug. 29. 
1960, p. 32). Aeronautical Systems Div. 
of USAF’s Systems Command has 
funding and management authority. 
Original letter contract was issued in 
June, 1960, based on an unsolicited 
proposal from Norair Div. of Northrop. 

Estimated cost at that time was S27 
million, which grew to an actual outlay 
of approximately S3 5 million over the 
three-year development period. This 
was due in part to unanticipated major 
aircraft configuration changes, includ- 
ing installing new engines on pylon 
mounts on the aft fuselage. 

In addition, Northrop received two 
$1 -million basic research contracts 
from FAA in Fiscal 1963 and 1964 
to study the feasibility of applying LFC 
to subsonic transport aircraft and to 
study supersonic LFC wing configura- 
tions swept ahead of and behind the 
Mach cone. 

in developing the LFC system, 
Norair chose to call its boundary 
layer suction system a laminar flow con- 
trol system to distinguish it from 
boundary layer control. Boundary layer 
control prevents airflow separation 
from a wing surface by blowing com- 
pressed air over wing leading edge or 
forward edge of flaps. LFC system, 
on the other hand, removes air from 
the surface of the wing by sucking it 
through spanwise slots into ducts lead- 
ing to pumping systems mounted on 
the wing. 

A boundary 1 laver is fonned as air 
passing over a surface is retarded due to 
viscosity effects. Velocity of air within 
the boundary layer varies with height 
above the surface, from zero velocity at 
the surface to free stream velocity at 
varying heights depending on whether 
flow is laminar or turbulent. Laminar 
flow is a smooth flow, free of turbii- 

Straight-wing laminar flow' airfoils, 
long-used in the aircraft industry, go 
part way toward laminar flow control. 
They are designed so that laminar or 
smooth boundary layer flow extends aft 
of the leading edge an appreciable dis- 
tance before transition to turbulent 
flow occurs. Transition, which occurs in 
most high-performance, swept-wing air- 
craft at or near the leading edge, is the 
change from smooth flow within the 
boundary layer to turbulent flow. It is 
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To double the worlds jet routes 
Douglas introduces the 



Now, just when it is needed most, Douglas makes a major 
marketing and service breakthrough for the airlines... for 
the U.S. aircraft industry . . . and for travelers with the promise 
of fast, comfortable jet transportation to cities where it has 
never before been available. 

The key that unlocks the door to jet service in smaller com- 
munities with short runways and makes airline operations 
economically possible on routes as short as 100 miles is the 
new Douglas DC-9. 

This latest member of the long and proud line of dependable 
Douglas transports is specifically designed to operate efficiently 
and with the highest profit potentials at the shortest possible 
jet range. For instance, it could return a profit to an airline 
operator with fewer passengers than any jetliner now in 
service. And it will operate efficiendy at the normal altitudes 
used on short routes. 

Accommodating from 56 to 83 passengers, the DC-9 will fill 
the existing gap in jet service which leaves thousands of 
communities around the world with nothing but propeller 
equipment available. 

Production is already under way at Douglas and by sub- 
contractors in 27 states and Canada. Before long you’ll be 
seeing the distinctive fuselage-mounted jet engines and high 
horizontal stabilizer of the DC-9 at airports around the world. 





ELECTRONIC SPECIALTY CO. 

EEMCO DIVISION 
LOS ANSELES 16. CALIFORNIA 



GENERAL DESCRIPTION. ACTUATOR D 1450 



characterized by vortices, which arc re- 
sponsible for profile drag. 

Separation of air flow, as compared 
with transition, refers to actual separa- 
tion of air flow from the wing and is 
commonly called wing stall. Separation 
does not occur after transition under 
ordinary flight conditions, and air flow, 
although turbulent, remains attached 
to the wing surface. 

Purpose of applying LFC to aerody- 
namic surfaces is to reduce skin friction 
drag (profile drag) by preventing transi- 
tion in the boundary layer. To main- 
tain full-chord laminar flow over a 
swept wing, primary consideration is to 
reduce crossflow or sideways shearing 
effect of upper portions of the boundary 
layer, caused by variation in pressure 
along the wing span. Cross-flow is re- 
sponsible for early transition— usually at 
or near the leading edge— resulting in 
what Norair calls a turbulent wing. This 
is contrasted to a laminar wing with 
full-chord laminar flow. 

When LFC system is used, the lami- 
nar flow slots reduce the boundary 
lavcr thickness bv approximately the 
width of the slot' (.0025 to .008 in.). 
By drawing off an optimum amount of 
low-velocity surface air, boundary layer 
thickness is reduced to a point where 
laminar flow may be maintained and 
crossflow effects eliminated. 


Drag Reduction 

Norair studies and wind tunnel ex- 
perience have indicated that profile drag 
can be reduced by a factor of 50 with 
LFC. When a hypothetical equivalent 
drag, corresponding to the energy ex- 
pended by the suction system to main- 
tain laminar flow is subtracted, how- 
ever. the over-all net reduction in profile 
drag is approximately 80%. 

To minimize over-all aircraft drag, 
composed of profile drag and induced 
(lift) drag. Norair has found it necessary' 
to increase wing area for any given con- 
figuration. Induced drag is approxi- 
mately the same as total aircraft profile 
drag for best range. Lift drag is pro- 
portional to angle of attack squared. It 
is minimized by decreasing the angle 
of attack, which is accomplished by in- 
creasing the size and corresponding lift 
of the wing. 

Increasing the size of the wing also 
increases profile drag, which is propor- 
tional to the wetted area of the wing. 
But the efficiency of the LFC system 
in reducing profile drag by 80% is em- 
ployed to yield a net reduction in drag 
since the relatively small over-all in- 
crease in profile drag is more than com- 
pensated for by significant reductions 
in induced drag. 

Preliminary calculations on LFC pay- 
off. based on studies and wind tunnel 
tests, show the ranges of a current jet 
transport in the medium- and long- 
range class could be increased 50 to 



FLIGHT ENGINEER'S STATION has two large instrument panels, one for each wing, which 
show flow and pressure at various instrument pickup points along the wing. Camera con- 
stantly records readings in flight. Lights also arc connected to pressure probes and rakes. 


55% by applying LFC to wings and em- 
pennage. Wing and tail surfaces would 
be increased in size by roughly 50%. 

By designing a new aircraft to carry 
the same payload the same distance and 
converting drag reduction into weight 
savings rather than additional range, an 
aircraft 15% lighter in gross weight 
could be built. Aircraft structural 
weight would be lower since engines 
would be smaller and less fuel carried. 
Fuel Savings 

Fuel savings, alone, over a ten-year 
operational period would pay for the 
initial cost of the aircraft according to 
Norair. In addition, maintenance costs 
would be lower for the LFC aircraft in 
spite of higher airframe labor and ma- 
terial costs, because of the smaller en- 
gines and lower engine labor. 

Supersonic transport studies per- 
formed by Norair indicate that signifi- 
cant reductions in aircraft gross weight 
or extension of aircraft's range also are 
possible. Using a basic Mach 5 cruise- 
configuration of -1 50,000-lb. gross 
weight and 5,500-naut.-mi. design 
range, a 15% reduction in gross weight 
would be possible. If the drag reduc- 
tion were converted to range, about a 
20% increase in range could be attained 
with LFC. 

An additional drag, called wave drag 
presents itself at supersonic speeds and 
LFC is not effective in reducing it. 
With the addition of wave drag, due to 
effects of shock wave from the Mach 
cone, the percentage of the total drag 
on which the LFC suction system 
works is reduced, resulting in a net 
relative drag reduction. Laminar flow 


control on supersonic aircraft is pos- 
sible only if the shock wave is located 
in front of the wing. 

Application of LFC to the fuselage 
of transport aircraft has also been 
studied and Norair feels that signifi- 
cant drag reduction could be achieved 
by such an application. LFC, however, 
could not be installed in current fuse- 
lage configurations without elimination 
of most of the panels and the access 

One approach to overcome this prob- 
lem in future aircraft, such as the CX-4, 
would be to conduct the majority of 
maintenance from the inside of the air- 
craft. 

Early Studies 

Northrop's X-21 program was a fol- 
low-on to more than a decade of re- 
search on laminar flow applications, 
which began in 1949 when Dr. Werner 
Pfenninger joined the company. Dr. 
Pfcnningcr. with a background in lami- 
nar flow, came to Northrop from 
Zurich, Switzerland, as head of the 
boundary layer research group. 

As a result of his research, Northrop 
was awarded a series of Air Force con- 
tracts to flight test a laminar flow sys- 
tem on a Lockheed F-94 from 1953 to 
1957. A glove was fitted to one wing 
of the aircraft and 100% laminar flow 
was obtained using a slot-type suction 
system. One result of those tests still 
considered valid for aircraft using LFC 
is that bug specks cause transition below 
approximately 20,000 ft. altitude. 

Laminar flow is established above 
that altitude when the thickness of the 
boundary layer increases sufficiently to 


AVIATION WEEK & SPACE TECHNOLOGY, 


24, 1963 




Guidance? here. Propulsion? here. Space vehicle requirements? here Bioastronautics? here. Automatic checkout? here. Everybody here? 

Yes. Including the Systems Managers. 



Before and during World War II, the work of a military 
designer ended with the bare vehicle — the airplane, tank, 
ship, submarine, etc. When a "standard” model had been 
produced, then its accessories — cannon, machine guns, 
ground equipment — were added by other designers much 
as optional equipment is added to a car. 

But as the United States progressed first into the missile 
age and then into the space age, urgent requirements 
arose for huge, intricate, frequently unmanned machines 
capable of carrying out fully automatic missions in strange 
new environments. The job of designing, engineering, 
producing, and testing a single weapon or space system 
thus became one of integrating all of the system's innu- 
merable elements at the same time and ensuring that 
they all work harmoniously toward the same final goal. 
The systems approach to engineering has worked pro- 
found changes in industry and management. Whole jobs 
are rarely given to single contractors. More often they are 
distributed among hundreds and even thousands of com- 


panies who are stacked in giant, multi-layered pyramids 
crowned by one or more prime contractors and an assort- 
ment of government, military, and industrial managers. 
Systems management actually occurs at all layers of 
the pyramid structure, reaching its greatest level of 
sophistication at the peak. 

An aerospace systems manager is an entirely new kind 
of executive in the world's biggest business. His knowl- 
edge must bridge many arts and sciences. He must 
master detail without ever losing sight of the big picture. 
He amalgamates many elements of varying complexity, 
function, and geographic origin into a single massive 
entity that must perform with split-second precision. He 
controls the constantly shifting interaction and trade-offs 
between time, cost, and performance. 

The new science of systems management and engineering 
is a testament to man’s intellectual growth and an 
indispensable tool for speeding the instruments of our 
survival and mastery of space. q |^y|||^Qp 


200 g’s vs 1 TWT 



...that’s when push comes to shove! 


Recently, an MEC customer told us about a real 
"torture test" taken by one of our traveling wave 
tubes. It seems this particular TWT was undergoing 
a routine vibration test when entirely by accident 
200 g's peak acceleration was thrust upon it. The 
tube continued to operate beautifully! 

We don't encourage giving our tubes treatment 35 
times worse than their rating, but we all wore a 
pleased smile when our customer wrote, "... I con- 
sider this to be excellent performance by your TWT. 
I am very glad that our confidence in MEC and its 
products was not misplaced." 

Although this kind of reliability is beyond the usual 
measures, it does point up the care and workman- 
ship our people put into every tube. For the statis- 


tically minded, MEC has shipped over 4,000 metal 
ceramic traveling wave tubes in just 3 years. Our 
reject and repair rate has been so low that we've 
just about ruined the replacement market for our- 

MEC tubes are currently in use on Atlas, Terrier, 
Tartar, Talos, Polaris. Typhon and Bomarc missile 
programs. We are also involved in electronic coun- 
ter measure and maser programs. 

If you have problems involving the application of 
iterative microwave tube techniques, cryogenics, 
masers, magnetic resonance, TWT's, BWO's and 
other sophisticated microwave devices, MEC would 
appreciate the opportunity of assisting you. 



Microwave Electronics Corporation 

3165 PORTER DRIVE • STANFORD INDUSTRIAL PARK • PALO ALTO, CALIF. • PHONE: (415) 321-1770 


overcome the turbulent effect of the 
surface roughness. 

Encouraged by the results of the 
F-94 test program Northrop began 
studying the installation of a complete 
laminar flow system on a swept wing 
aircraft and eventually was awarded the 
X-21 contract. WB-66D aircraft were 
chosen because: 

• They were available in the Air Force 

• The landing gear retracted in the 

• Size of the aircraft would be com- 
parable to current transport-type air- 
craft and wing would be capable of 
high Reynolds number (TO million) 
flow at -Mach .80 at altitudes between 
24. TOO and 40.000 ft. 

First six months of the X-21 develop- 
ment program were devoted to aircraft 
configuration studies. Major considera- 
tions included: 

• Installation of engine on aft side- 
mounting pylons and installation of 
suction system pumps in wing nacelles. 
This switch from early plans reduced 
tlie noise effect of wing-mounted power- 
plants and simplified ducting system. 
Original proposal called for installation 
of pumps in aft fuselage. Noise effect as 
well as turbulent air and surface rough- 
ness caused by bugs or other foreign 
material on wing surface all tend to 
cause transition m the boundarv layer. 

• New engines were installed to achieve 
a more favorable thrust-to-weight ratio. 
Two 9,400-lb.-thrust General Electric 
YJ79-13 engines replaced the 9. 570-11).- 
thrust Allison J71-A-9 engines. J7ls 
weighed 4,212 lb. each, including 100 
lb. of items such as a foreign object 
screen and variable nozzle which would 
have been removed anyway. This com- 
pared with 2,550 lb. each for the J79 
engines as installed. Weight saved by 
installation of different engines resulted 
in same gross weight of X-21 A before 
and after installation of LFC system. 

• Sonic plug was installed in engine in- 
lets to keep noise disturbance due to 
compressor whine from reaching the 
wing surface. Ring is cllipticallv shaped 
and moves forward and aft on a rod sup- 
ported by aerodynamic fairings. When 
properly positioned near inlet entrance- 
air flow through the annular opening is 
near sonic and noise generated down- 
stream can not travel upstream. Micro- 
phones arc used to position the plug in 
flight, and noise level upstream of the 
engine due to compressor whine has 
been completely eliminated. The plug 
does not otherwise affect airflow into 

• Aerodynamic fairings were installed 
where the wing was mated to the fuse- 
lage to simulate fairing of a mid- or low- 
wing airplane in an effort to improve 
the local pressure distribution at the 
wing roots. The glass fiber fairing on 



SECTION OF THE X-21's WING shows typical box constmction in the fuel tank area. 
Triangular hat-section in the center varies from 1* to 2 in. in height. Top skin is .025 
aluminum. Below it is a layer of thermal adhesive incorporating milted plenum chambers. 
Below this is sandwich skin' which contains metering holes for the air. Bottom skin also is 
sandwich construction. 


the top of the fuselage provides a con- 
venient routing for bleed air lines from 
the engines to the low pressure suction 
pump. Smaller side bumps with the 
general appearance of an air foil on the 
side of the aircraft under lower wing 
surface also are designed to favorably 
affect wing pressure in that area. Ex- 
tension of the top fuselage fairing fur- 
ther is limited by access hatches. 

The new wing designed by Norair 
for the X-21 is by far the most intricate 
of the airframe modifications. Embod- 
ied in the new wing is the company's 
laminar flow control system which re- 
quired numerous engineering innova- 
tions since no precedent existed for 
building a laminar flow wing. 

It was detennined that the wing 
should provide data for laminar flow 
control from 24.500 ft. to 40.000 ft. 
and eventually 45.000 ft. if the system 
worked as intended. Design cruise 
Mach number of .SO at 40.000 ft. 
would simulate high Reynolds numbers 
experienced in transports now living. 
Wing area was increased 60% over' that 
of the B-66 to provide a wing which was 
about four times smaller in size and 
weight and half of chord size of a long- 
range commercial jet transport. De- 
sired lift coefficient was set at .30. 

Capability to investigate laminar flow 
at lower altitudes resulted in a design 
penalty requiring appreciably more and 
finer suction slots. For instance, the 
number of panels on each wing might 
be reduced from 48 for the X-21 to 14 
for a commercial transport. Minimum 
slot width might be increased from 
.003 in. to .005 in. also. Since center 
of gravity had changed due to reloca- 
tion of the engine, wing attachment 
points were moved aft 28 in. Plane is 
still slightly tail-heavy during landing. 

Norair set out to develop a wing 
with favorable spanwisc and chordwise 
pressure distribution to minimize cross- 
flow velocities and aft chord separation. 
Wing also would provide a maximum 
amount of lift without local turbulence 


effects. It was desired to have a rapid 
decrease in pressure near the leading 
edge leveling out in the mid-chord re- 
gion (with local velocities about Mach 
1.04) with a gradual build-up of pres- 
sure toward the trailing edge. 

To maintain a local section lift co- 
efficient constant over the length of the 
span it was necessary to twist the lead- 
ing edge of the wing upwards approxi- 
mately 4 deg. on the inboard section 
and to contour the tip. Wing thicken- 
ing was also used in root area to main- 
tain constant lift since twist could not 
completely accommodate desired lift. 

With the general configuration of 
the wing established. Norair defined the 
pressure distribution over the wing 
through a series of equations pro- 
grammed into an IBM 7090 computer. 

In tooling for wing fabrication (AW 
Feb, 11, p. 80), Norair used the com- 
puter to define intermediate pressure 
points and milling was automatically 
accomplished with punched cards. 

Bonding fixtures were machined bv 
numerical methods from aluminum 
plates to provide molds for building up 
wing panels. A total of 86 bonding 
fixtures were required to define the 

Original smoothness tolerances estab- 
lished for the entire surface wing far 
exceeded that of smoothest wings of 
operational jet aircraft. Waviness tol- 
erance was set at .002 in. variation in 
depth over a 10-in. span. Local rough- 
ness spots were held to .003 in. in depth 
and step gap tolerance or mismatch 
occuring where panels joined together 
was held to maxnmuns of .004 in. and 
.008 in. when panel was out of the air- 
stream and when panel protruded into 
airstream respectively. Exacting step 
gap tolerances led to decision to build 
wing from outside in, rather than con- 
ventional inside out construction. 

Highlights in the fabrication of a 
tvpical center section wing panel in- 
clude: 

• Build-up outer skin. To a build-up 
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of quarter-inch aluminum honeycomb, 
sandwiched in between .040 and .032 
707 5-T6 A1 sheets, is added a layer 
of .020 in, thick AF-32 film adhesive. 
This adhesive, manufactured specially 
for Norair by Minnesota Mining and 
Manufacturing is milled to provide the 
plenum chambers located directly be- 
neath the spanwise slots. Plenum 
chambers are fa-in. wide and approxim- 
ately .027-in. deep. Holes are then 
drilled through the skin at i-inch in- 
tervals. By drilling the holes at the aft 
side of the plenum chamber, with slots 
located directly over the center of the 
plenum, uniform suction is provided 
along entire span width. 

• After plenums are milled and holes 
drilled, an outer sheet of aluminum is 
added to complete the outer skin. After 
application of a bonding adhesive the 
entire skin is autoclaved at a pressure of 
70 psi. and the leading edge at 150 psi. 
Stringers are then bonded to the outer 
skin in preparation for attaching the 
inner skin which also serves as the fuel 
cell wall. Stringers are both "I” and 
bird-leg type and usually alternated. 

• Slots arc milled on a special jig (also 
used to drill holes and mill plenum 
chambers) with units which arc self- 
propelled along a flexible chain. Stand- 
ard jeweler’s saw blades are used at 70 
to 80 rpm. to reduce heating effects. 
Width of slots is held to ±.000 5-in. 
tolerances and varies from .0025 to 
.008 in., although for a given panel, 
width remains constant. Drilling and 
sawing units were developed by Dyna 
Systems, Inc., Torrance, Calif. 

• Panel is anodized in chromic acid to 
protect freshly milled surface. Tributary' 
ducts are then bonded to under surface 
of outer skin. Tributary ducts are fab- 
ricated of plastic and vary in length 
from 2 to 8 in. Their purpose is to vent 
the air from a number of holes from 
the plenum chambers into the main air 
duct leading to the suction pumps. 
They have orifices which vary from 
A to i in. and are used primarily to 
increase or decrease the amount of 
snetion along the length of a given slot 
to correct for small changes in local 
pressure which can not be compensated 
for by slot thickness. 

• Inner skin is fabricated from honey- 
comb and two aluminum sheets and 
then riveted to the stringers to com- 
plete a typical upper or lower wing 
center section panel. 

Leading edge panels and trailing 
edge panels are built up using a web- 
type construction. With the comple- 
tion of all panels of the three major 
portions of the wing— leading and trail- 
ing edges and center box section— the 
panels are assembled in respective jigs, 
prior to final assembly in a mating jig. 

Design philosophy of building the 
wing from the outside in also prevails 
in final jig assembly. The upper and 


lower wing surfaced are jacked outward 
against jig contour boards and the wing 
spars are then sized and riveted to the 
wing surfaces. Spars therefore assume 
the shape of the wings rather than the 
wings faking the shape of the spars, 
as in conventional construction. 

While the wing is in the mating 
jig, LFC ducting and modulating valves 
are installed. A modulating valve is 
constructed of glass fiber, and consists 
of a plate set at approximately a 45- 
dcg. angle in a square duct which rises 
and lowers to control air flow. They 
control air flow from the natural span- 
wise ducts of the wing into the glass 
fiber contoured ducts leading from the 
terminal portion of each natural wing 
duct into the suction pumps. 

Flow Regulation 

The modulating valves, manufac- 
tured by Adel Precision Products, divi- 
sion of General Metals Corp., Burbank, 
are the only method flight engineers 
have of varying suction to optimize 
laminar flow once wing is mated to air- 
craft. A total of 48 modulating valves 
are located in each wing. 

Final assembly of left and right wing 
and attachment of ailerons and com- 
pressor pods precedes mating the wing 
to the aircraft. Ailerons are fitted with 
transfer bellows to remove air sucked 
through laminar flow control slots. They 

hinge at the upper surface and actuated 
by an externally faired actuating assem- 
bly on lower wing surface. 

Suction system was developed for 
Norair by Garrett-AiResearch and con- 
sists of two pumps, one a low pressure 
pump run by bleed air from main en- 
gine and the other a turbopump which 
draws from the aircraft’s fuel supply 
(AW June 4, 1962, p. 94). 

The low pressure pump draws air 
from the upper wing surface while the 
high pressure pump sucks air from the 
remainder of the wing surface. Air, 
compressed by the low pressure pump, 
goes to a mixing chamber at the inlet 
to the high pressure pump. 

Total thrust provided by the pump- 
ing system in each wing at Mach .80 
at 25,000 ft. is 250 lb. providing net 
additional thrust to the aircraft of 500 
lb. At Mach .80 at 40,000 ft., total 
additional thrust is 250 lb. 

Wings are fitted with pressure taps 
along the trailing edge of the wing to 
indicate the extent of laminar flow to 
the flight engineer who monitors the 
taps through dial readouts. 

On each wing there are 21 combina- 
tion upper and lower pressure taps 
located i in. above and below the 
trailing edge. When laminar flow oc- 
curs a green light comes on in the flight 
engineer’s compartment. Six rakes also 
arc used on each wing to measure pres- 
sure distributions of both turbulent 


laminar flow. Each rake has seven pres- 
sure taps, three on the upper part of 
the rake to measure turbulent flow and 
four near the surface of the wing to 
record laminar flow. 

Primary flight test results, which sc 
far show that calculated pressure dis- 
tributions were accurate, come from sta- 
tion 330 (about midpoint of each wing) 
where chord-wise pressure distribution 
is measured by internally installed pres- 
sure pickups. Flight test readings in- 
dicate that preflight calculations for this 
station were highly accurate. 

A technique known as strip-a-tube 
will be used to check pressure calcula- 
tions at other wing stations. Technique 
involves using a long strip of material 
with imbedded tubes side by side and 
pressure taps at vaiyingdistanccs from 
leading edge of wing. The strip-a-tubc 
is attached to the outer surface of the 
wing. 

Laminar flow has been achieved in 
areas outboard of ailerons fairly con- 
sistently and at one time or another in 
most of the areas around the ailerons. 
Laminar flow on outboard sections of 
wing has been maintained in 20-deg. 
banks and although the system is far 
from being optimized, LFC is already 
providing a drag reduction during climb 
above 20,000 ft., which is converted 
into 200 to 300 fpm. increase in climb. 

Suction system is turned on prior to 
takeoff to prevent foreign objert con- 
tamination, but restarts at 40,000 ft. 
have been performed with no trouble. 
When snetion system was activated for 
first time on fifth test flight in late 
May, laminar flow transition was so de- 
ceptively smooth that test pilot Jack 
Wells reduced power to maintain Mach 
.77 at 36,500 ft. without being consci- 
ous of the reduced rpm. 

Power Reduction 

Power reduction was calculated later 
to be about 1,500 lb. of thrust. On that 
flight, Wells was attempting to reach 
Mach .80 at 40,000 ft. but the aircraft 
stabilized at 100% rpm. at the lowei 
altitude and Mach number. Since that 
time, power has been increased by in- 
stalling tabs in the tail pipe so that the 
desired altitude of 40,000 ft. and Mach 
number of .80 may be reached. 

Typical landing speed for the X-21 is 
about 130 kt. and very good lateral 
control and general handling charac- 
teristics are reported. A total of five 
people, including the pilot may b( 
carried on test flights— two passengers 
directly behind pilot and two more in 
the engineer's compartment. 

The second X-21 A being built by 
Norair is scheduled to fly sometime next 
month. It was ordered primarily as a 
backup for the first aircraft but a sepa- 
rate test program is planned for the 
second aircraft barring an accident with 
the first aircraft. 
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How Goodyear 'Engineered Value” solves today’s flight problems 


FOR THE AIR FORCE 


FOR THE NAVY 


FOR PRIVATE FLYING 


FOR THE MARI 


IES 



PROBLEM: Re-entry heat of wheels, brakes and tires. 
SOLUTION: Goodyear wire tires and skids. 


PROBLEM: Wheel corrosion in naval aircraft. 
SOLUTION: Goodyear plastic wheels. 


PROBLEM: Icing conditions. 
SOLUTION: Goodyear Iceguard. 


PROBLEM: Protect remote radar antennas. 
SOLUTION: Air-dropped inflatable radomes. 


ADVANTAGES: Withstands prolonged exposure at 
re-entry temperatures. Highest coefficient of fric- 
tion of any skid system. Shorter landing runs. Gives 
“hottest” aircraft landing capability. 


ADVANTAGES: Unaffected by marine environment. 
Requires no painting. Competitive with metal wheels 
in areas of weight and cost. Standard inspection 
techniques. Helps protect tires from brake heat. 


ADVANTAGES: Reliable-no moving parts. No main- 
tenance. Patented electrical heating element pre- 
vents cold spots or hot spots. Conforms to wing, tail 
and propeller surfaces. Heats instantly. 


ADVANTAGES: Protect radar antenna from wind and 
weather. Can be erected by six-man crews in half 
hour. Can be air-dropped in sections. Inflatable, al- 
ready proved in other radar applications. 



“Engineered Value” is a Goodyear exclusive. It means extra value in products developed through 
the unmatched capabilities of one of the world’s largest, most experienced manufacturers of air- 
craft components— Goodyear. Since Kitty Hawk, Goodyear scientists, engineers and researchers have 
been solving flight problems with “engineered value” products. They stand ready to solve your prob- 
lems, too. For full information write Goodyear, Aviation Products, Dept. F-1715, Akron 16, Ohio. 
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AVIATION PRODUCTS 



FRUEHAUF CAPABILITY RIDES THE M151! 


Streaking over rugged terrain . . . fording 
deep streams . . . climbing "goat-like” up 
steep grades . . . the U. S. Army’s M151 
utility truck is an example of Fruehauf’s 
capability in producing to exacting military 
requirements. Working with KAISER Jeep 
CORPORATION— prime contractor on this 
lightweight, general-purpose 'A -ton person- 
nel and cargo carrier — Fruehauf builds the 
entire body, an integral, all-steel unit. The 
M151 will climb a 60% grade, fully loaded, 
and can be equipped with snorkel tubes to 
operate completely submerged in 5 feet of 
water. 

Over the years, on both prime and sub- 
contracts, Fruehauf’s vast resources have 
produced over 500 different kinds of units for 
the military . . . from housings for delicate 
electronic devices to huge, complete ground 
support equipment. 

For further information on Fruehauf’s 
broad capability as a designer and producer 
of military equipment, send for your free copy 
of "Fruehauf G.S.E.— Military and Missile.” 



Weighing 3,150 pounds, combat-loaded, the M151 
300-mile range and will operate from 65° b be1ow Tero 

give it superior air-drop capability. 


FRUEHAUF 

MILITARY PRODUCTS 

A FRUEHAUF DIVISION 



'■ENGINEERED TRANSPORTATION ’’ 

— The Key to Transportation Savings 






Dassault Mirage Balzac V*001 VTOL testbed aircraft begins liftoff (left) from a prepared stand in a demonstration of its capabilities at a 
special Paris Air Show performance for French President Charles De Gaulle. Louvered doors for the aircraft's fuselage-mounted lift engines 
are in the open position to funnel air into tile intakes. Gaining lift from its eight Rolls-Royce RB.108 lift engines of 2,200 lb. thrust each, 


ical ascent (center). Demonstrating good stability characteristics, the Balzac rises above the three-story buildings 
"ajor purpose of the Bal/ac test program is evaluation of the roll and saw stabilization system designed for the 
•. Bleed air nutlets arc positioned on undersides of svings, nose, and tail. 


French Balzac VTOL Testbed Takes Off Vertically, 


Translates to Horizontal Flight in Demonstration 



With gear down and louvered doors for the RB.lOSs still in the open position, the Balzac begins transition from vertical to horizontal 
flight (left). First transition by the aircraft was made in March. Wheels up but with lift-engine doors still open, the Balzac begins first 
stage of horizontal flight (center). Powerplant during normal flight regimes is a 5,000-lb.-thrust Bristol Siddelcv Orpheus 7 turbojet 



installed in the fuselage tail section. Gear down once again, the airplane begins to let down for low-altitude, low-speed performance flight 
(above). During the performance, the pilot demonstrated the Balzac's hovering capability plus its ability to fly laterally. For photos of 
the Sikorsky/ Wcscr S-64 flying crane demonstration at Paris sec pages 72-73. Other Paris photos arc on pages 67, 71, 75 and 77. 
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STRUCTURAL FATIGUE 

....and what AVIATION ELECTRIC has done about it. 

AIRFRAME MAINTENANCE 
GUESSWORK ELIMINATED 


It was realized, a number of years ago, that as the speeds 
of modern aircraft increased, so did the problems associated 

The original method of visual inspection used to be satis- 
factory, then, as aircraft performances improved, the ‘number 
of flying hours' or ‘calendar time limit' methods were added 
to the visual method. However, these procedures were not 
adequate for aircraft exposed to the high stresses inflicted 
by supersonic or near supersonic speeds. The structural 
condition of aircraft which have flown an identical number 
of air hours could vary considerably depending upon the 
weather, turbulence, speeds and handling experienced. 

The third and definitive step in eliminating guesswork 
from airframe maintenance was achieved when Aviation 
Electric developed and produced the Registering G Meter, 
based upon a design approach adopted by the Canadian 
National Research Council. This small lightweight set, com- 
prising an Indicator (or Indicators) and T ransducer, accurately 



For complete information 
and detailed 
descriptive literature 


keeps a continuous cumulative record of the number and 
severity of G loadings inflicted on an aircraft, thus providing 
maintenance personnel with a positive, foolproof record. 

The A.E.L. Registering G Set is currently Installed in all 
Royal Canadian Air Force F.104 aircraft and is undergoing 
evaluation tests by other Air Forces. 

The Registering G Meter, like the A.E.L. Land Navigation 
Set, Mechanical Ball Resolvers and Miniature Graham Var- 
iable Speed Drive was a ‘first’ for Canada and was a direct 
result of one of the many diversified research programmes 
carried out during the past few years. 
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Rolls-Royce Displays Deflected-Thrust Pod 



300l». 

Maximum operating force 

in a miniaturized package 

Miniaturized, but with a king-size 
power capability, the new L10 
actuator is ideal for applications 
where size is the primary deter- 
minant. The L10 provides a 2-in. 
working stroke adjustable over its 
entire range in a retracted length 
of only 4 1 /, In.— a high ratio made 
possible by a unique internal struc- 
ture. The LlO’s construction 
utilizes a one-piece housing and a 
one-piece environment-proof 
cover. The 110 is available with a 
magnetic brake which prevents 
creep due to vibration at any point 
of the actuator’s stroke and per- 
mits use of high-efficiency jack- 
screws. A large range of speed and 
power options is available. The L10 
actuator's total weight is only 8 oz. 

It conforms to MIL-A-8064Aand is 


that complies with MIL-l-26600. 
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S-64 Flying Crane 
Shows Adaptability 
For Varied Loads 



Sikorsky S-64 turbine powered flying crane 
demonstrated its maneuverability and load 
carrying capabilities at the Paris Air Show'. 
The demonstration helicopter was one re- 
cently delivered by Sikorsky to West Ger- 
many's Wescr Flugzeubau, which has a 
license to build the helicopter in Germany. 
One configuration (facing page) includes a 
pod for carrying cargo or troops. Photo- 
graphed during a tight, low-altitude turn 
(bottom left, facing page), the S-64 displays 
a near perfect front planview. Other lifting 
configurations include use of slings at fore 
and aft attachment points to catty a heavy 
Krupp truck (above); lifting 14 barrels of oil 
lashed to a wide latticed metal platform 
(right), and carrying light loads such as two 
oil barrels in a sling attached by four cables 

for quick loading or unloading under combat 
conditions. Attachment points for loads are 
provided on both fuselage and landing gear 
tor stability of load handling. Main rotor sys- 
tem of the S-64 has six blades and is 72 ft. 
in diameter. Powcrplants are two Pratt & 
Whitney JFTD12A-1 shaft turbine engines 
rated at 4,050 slip, each. Useful load is 
20,760 lb. 





TAPE COPY STATION FOR ATLANTIC MISSILE RANGE 


Six 1.5-mc Mincom CM -100 Recorder/ Reproducers form the backbone of an extremely complex 
tape copy station recently delivered to the Atlantic Missile Range, through Defense Electronics, Inc., 
Rockville, Maryland. Set up at AMR last March, the station makes possible for the first time as many 
as five first-generation copies of prime data tapes in one operation. In addition to the six CM -100's, 
it also includes two 600-kc Mincom G-100's, two degaussers, and an advanced monitor alarm system 
policing forty-two 1.5-mc channels. The station is the result of Mincom’s long experience with 
frequency responses of better than 1 me— an outstanding reliability record since 1955. 


mincom Division 310 ! 





Here’s howto untangle 
your wiring problems 


Throw away your old ideas about 
wlringl For now, you can replace 
the most complicated mass of con- 
ventional wires with a single en- 
gineered component— flexprint® 
flexible printed circuitry. It lets you 
take entirely new directions in the 
design of electrical and electronic 
assemblies . . . create packaging 
innovations never before possible. 

With flexprint circuits you can 
shrink the size of your equipment 
to as little as 25%, reduce weight to 
as little as 50%. flexprint circuits 
can be rolled, folded and pre- 


formed to fit the shape of any 
package. They provide more re- 
liability than traditional wiring — 
and, they save you time and money 
all along the line. 

flexprint circuits consist of 
thin, flat conductors custom- 
etched to desired length, layout 
and current-carrying capacity to 
meet your exact specifications. 
These conductors are then per- 
manently bonded with heat and 
pressure between two thin sheets 
of flexible insulating plastics that 
meet your dielectric and environ- 


mental requirements. 

Find out how FLEXPRINT circuitry 
can untangle your wiring problems 
and contribute to your quality- 
improvement, cost-reduction and 
miniaturization programs. For 
more information about the wide 
range of applications for FLEXPRINT 
circuitry, write to flexprint Prod- 
ucts Division, Dept. AW-6, SANDERS 
ASSOCIATES, INC., Nashua, N. H. 



CREATING NEW DIRECTIONS IN ELECTRONICS 



German Concepts (or 
VTOL, Short-Range 
Transports Unveiled 


posed configuration for the FW 300 VTOL short-range transport (above). Lift 
and propulsion engines would be housed in single pod slung beneath each wing. 
Proposed aircraft could carry 58 passengers, would have -14,000 lb. maximum 
gross weight and a payload of 12,100 lb. Maximum range is estimated at 1.550 
mi., cruising speed at 525 mph. Earlier Foeke Wulf VTOL transport proposal, 
the FW 260 (left), has been reconfigured to incorporate a single wing pod for 

separate pods. Larger than the FW 300, the FW 260 could carry 98 passengers 
over maximum range of 2,360 mi. 



* ~ new 

LEACH 

WO-Watt 

TELEMETRY 

transmitter HAR 

WOEST frequency 

.sss 

- “EJ MS WORLD! 


And hear this! It performs to specs through 20 G's 
vibration and temperatures to +85°C. It’s completely 
transistorized down to the final power amplifier. 
It’s tiny- 1.3' x 2.9" x 5.75". 

And this. The new Leach 2-watt Telemetry Trans- 
mitter has a low power consumption (655 milliamps 
maximum at 28 vdc)and because it's FM, it provides 
wjt ^ moc julation signals. 


This Leach Telemetry Transmitter has already 
passed stringent customer tests. Compare it to 
your requirements. A call or letter to Leach is the 
best way to begin. 

I tAl II CONTROLS DIVISION: 717 N. Corey Ave. 
liliflWI I AZUSA, CALIFORNIA. Phone: 334-8211 
CORPORATION Export: LEACH INTERNATIONAL S. A. 


PRODUCTION BRIEFING 


Martin Co.'s Orlando Div. will man- 
ufacture the Bullpup B missile under a 
S3.4-million BuWeps contract, 

Klockner-Humboldt-Deutz (KHD), 
of Cologne, German Federal Republic, 
has been licensed to manufacture the 
General Electric T58 turboshaft engine 
in Germany. 

Pratt & Whitney's JT4 turbojet en- 
gine has been selected as a gas generator 
for a high-speed boost power system 
aboard the first two of a new series of 
Royal Danish Navy frigates. Complete 
system including the JT4 will weigh 90 
tons and be built by Stal-Laval Turbine 
Co. of Stockholm, Sweden. 

Jarry Hydraulics, Ltd., of Montreal, 
Canada, has delivered the first C-141 
wing spoiler actuation system to Lock- 
heed-Georgia Co. System consists of 
right- and left-hand spoiler actuation 
units. Each consists of two tandem ac- 
tuator assemblies, dual input and feed- 
back mechanisms and a hydraulic mani- 
fold with 42 valves and pistons and more 
than 300 cross-porting holes. 

University of Michigan, Ann Arbor, 


will construct a SI. 8-million Space Re- 
search Laboratory on its North Campus. 
The two-story, 56.000-sq. ft. building is 
scheduled for fall. 1964, occupancy. 

North American Aviation, Inc., El 
Segundo. Calif., has been awarded a 
SI. 3-million Air Force letter contract 
for production of modification kits, 
spares, and related items for Hound 
Dog missiles and associated ground 
equipment. Work will be done in 
Downey, Calif. 

Thompson Ramo Wooldridge, Inc., 
Cleveland, Ohio, has been awarded two 
General Electric contracts totaling more 
than S5 million for rotors and front 
frames for the J79-S jet engine powering 
the McDonnell F-4B. TRW had phased 
out production of J79 components a 
year ago when GE took the business 
into its own plants. New J79 rotors 
will be made of tungsten instead of 
steel. Volume production will begin in 
March and reach peak volume in May. 

Western Electric Co., New York, 
N.Y., has been awarded two contracts 
totaling S6.3 million for work on the 
Nike Zeus and Nike X anti-missile sys- 


tems. Of the total, $3.9 million is for 
additional testing of the Nike Zeus sys- 
tem with work to be done by Douglas 
Aircraft, Santa Monica, Calif., and Bell 
Telephone Labs, Whippanv, N. J.; $2.4 
million is for work on the Sprint missile 
component of the Nike X system. Work 
will be done at Martin Co.'s Orlando, 
Fla., facility and Bell Telephone Labs. 

Lockheed Aircraft Corp., Burbank. 
Calif., has a $4.4-million Air Force con- 
tract for maintenance, modification, and 
storage of F/TF-104G aircraft. 

General Motors Corp., Detroit, 
Mich., has been awarded a S4-million 
Air Force contract for component im- 
provement of the T56 series turbine 
engines. Work will be directed toward 
design and development of air-cooled 
turbine assembly installations in Air 
Force and Navy aircraft. 

Pratt & Whitney Div., United Air- 
craft Corp., East Hartford, Conn., re- 
ceived a $1 3-million supplemental 
agreement from the Navy to an existing 
contract for TF33 engines for USAF. 

Grumman Aircraft Engineering 
Corp., Bethpage, N. Y., has been issued 
a SlO.S-million contract from Bureau of 
Naval Weapons for OV-1A Mohawk 
aircraft for the Army. 


New ways to use 
explosive energy 
...from DuPont! 

Nondestruclive detonation . . . explosives 

plosives to withstand heat— just some of 
the ways to use explosive energy devel- 
oped by Du Pont. These and others are 
described in a new 20-page booklet that 
11s how Du Pont experience and know- 



PROBLEMATICAL RECREATIONS 176 


C x - 

In a certain community there are 1000 married couples. Two- 
thirds of the husbands who are taller than their wives are also 
heavier and three-quarters of the husbands who are heavier than 
their wives are also taller. If there are 120 wives who are taller 
and heavier than their husbands, how many husbands are taller 
and heavier than their wives? — Contributed 

Logic Design, Digital Circuit Design, and Analog Circuit Design 
Engineers are being sought by our Data Systems Division to con- 
tribute to their large scale tactical data systems. Requirements for 
these positions include experience in high-speed data handling 
systems and a computer orientation. Qualified design engineers 
should address a resume to Mr. William T. Short, a gentleman 
Who gives prompt and courteous attention to all applicants. 
ANSWER TO LAST WEEK'S PROBLEM: p = 2, q = 2. 

An Equal Opportunity Employer 

m LITTON INDUSTRIES 
Data Systems Division 
Canoga Park, California 
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Boeing 377 (PG) Undergoes Flight Tests 


By Harold D. Watkins 

Van Nuys, Calif.— Boeing 377 Strato- 
cruiser, modified by Aero Spacclines, 
Inc., to air transport large rocket stages, 
engines and other space components for 
the National Aeronautics and Space 
Administration, (AW Oct. 15, p. 113) 
is undergoing Federal Aviation Agency 
flight certification tests here. 

An initial short-term contract to 
transport the Douglas S-4 second stage 
of the Saturn 1 launch vehicle, the 
Rocketdyne F-l engine and other 
NASA cargo (AW June 10, p. 39) has 
been awarded to Aero Spacelines by 
NASA's Marshall Space Flight Center. 
Contract is contingent on satisfactory 
completion of the FAA certification 
tests, expected by the end of this month. 

Receipt of the contract, which runs 
through the end of July, follows more 
than two years of planning and con- 
struction work. Actual modification was 
begun in January, 1962. Final config- 
uration of the modified Stratocruiser 
quickly suggested the aircraft’s nick- 
name, "Pregnant Guppy”, and resulted 
in the designation B-377(PG). 

Modification involved lengthening 
the original fuselage and ballooning the 
upper lobe of the Stratoeruiser's figure 
"8" configuration. Interior dimensions 
generally were dictated by the approxi- 
mate 40-ft.-long and 18-ft.-dia. size of 


the S-4 stage, which is expected to be 
a principal NASA cargo item. 

The conversion approximately tripled 
the volume of the original aircraft shell, 
resulting in a total volume of 22,500 
cu. ft., according to Aero Spacelines. 
This makes the Guppy the world's 
largest volume aircraft, the company 



BREAKAWAY POINT where B-377(PG) 
separates for loading shows four hydraulic 
units which push and retract guide pins and 
lock bolts. 


claims. Principal dimension changes 

• Floor-to-roof height of the main com- 
partment (inside frames) was increased 
to 21 ft. 11 in., compared with 8 ft. 
in the original aircraft. 

• At its widest, the Guppy is 19 ft. 9 in. 
(inside frames), compared with 10 ft. 
5 in. previously. 

• The aircraft towers 31 ft. 3 in. in 
over-all height. 

Following design engineering, first 
modification step was to lengthen the 
fuselage by the inserting of a 16-ft. 8- 
in. section of another Stratocruiser just 
aft of the wing trailing edge. Flight 
tests followed to determine control 
characteristics and effect of centcr-of- 
gravity change. No significant problems 
were encountered. 

Second major phase was the con- 
struction of a “humpback" dome over 
the existing fuselage structure, from just 
above the cockpit windows to the lead- 
ing edge of the horizontal stabilizer. 
At this time the blister was attached 
over the original skin as a non-structural 
element. 

After some 50 hr. of flying to deter- 
mine aerodynamic characteristics, the 
inner fuselage was removed above the 
line where the blister meets the original 
fuselage— 22 in. above the floor in the 
center section of the upper lobe. Inner 
fuselage was removed from just behind 
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BOEING 377IPG) is undergoing FAA flight certification tests from Van Nuys, Calif. The 
Boeing Stratocniiser has been modified by lengthening the fuselage and ballooning the 
upper lobe of the figure "8" configuration. Note T-37 chase plane. 


the pilot’s compartment, aft to station 
994 near the tail cone, as measured on 
the original unmodified fuselage. New 
blister enclosure then was mated as a 
load-bearing structure and the fuselage 
was modified so it could be separated 
completely just aft of the wing trailing 
edge to permit loading of outsize cargo, 
A new, enlarged dorsal fin was added 
to aid airflow over the tail. 

Beltframes in the new blister arc 
,063-in.-thick 2024 aluminum alloy hat- 
sections. Stringers are .040-in.-gagt 
2024 hat-sections. Blister forward-sec- 
tion skin also is .040 in. 2024 material. 
Midsection is .050, and rear section skin 
is .040. At stress lines, an additional 
.063 skin is used as a doubler over base 

Tying the new structure to the old 
and reinforcing the dome-shaped fuse- 
lage required high-strength materials. 
Dogleg fittings of 5-in.-thick 7075 alu- 
minum alloy and about 3 in. long, tie 
each frame of the new enclosure with 
frames and floor beams of old structure. 
At the forward and rear spars, wing sup- 
fiort rings are constructed of two C-sec- 
tions, each l-in.-thick 7075, set back- 
to-back. These in turn are reinforced 
at critical points with 4-in.-thick lami- 
nated strips of 4130 chrome-molyb- 
denum steel at the forward spar and 
with 5-in.-thick strips at the rear spar. 

Another major structural component 
added is the forward support bulkhead, 
located just aft of the pilot compart- 
ment, at the point where the original 
fuselage was removed. This 7075 frame 
has a 12-in.-deep, ,125-in.-thick web, 
and two L-shaped, i-in.-thick caps. 

The breakaway joint, aft of the wing 
trailing edge at station 760, has mating 
rings of a 4-in.-decp 7075 U-channel, 


which is | in. thick. Transverse floor 
beams at the fuselage joint arc 6-in.- 
deep C-sections of i-in.-thick 7075. 
Comer tie between beam and mating 
ring is a large 1-in. thick gusset of the 
same material. 

Joining of the two fuselage sections 
is accomplished with 45 hydraulic cyl- 
inders spaced around the compartment 
circumference. These serve to push and 
retract 13 tapered guide pins, which 
align the sections prior to bolting with 
32 li-in. bolts. Exterior bolts are 
tightened through access panels which 
ring the fuselage. Controls for the pin 
and bolt cylinders arc located on the 
lower left side of the fuselage exterior 
and arc reached through an access 

The aircraft will be self-contained. 
A portable scaffolding for reaching the 


bolt access panels will be carried in the 
lower cargo hold, as will three dollies 
which will support the rear section of 
the aircraft when the panel is separated 
for loading and unloading. 

Control cables, hydraulic lines and 
electrical lines are broken by quick- 
diseonnect fittings at the separation 
line. Cables for tail section controls 
were rerouted from channels above 
the passenger cabin in the original 
Stratocruiser to beneath the main cabin 
floor. 

Weight of the enlarged body and re- 
inforcing structure was offset, to a large 
extent by stripping the interior of fur- 
nishings and pressurization require- 
ments, Aero Spacclines claims. Empty 
weight of the B-377(PG) is just under 
91,000 lb., compared with a weight 
range of some 78,000 to 88,000 lb. for 




HEAD-ON VIEW of the modified Stratocruiser shows buildup of framework for new, enlarged upper fuselage. Structure initially was built 
over original body after being lengthened 16 ft. 8 in. Note clipped propeller Hps on inboard engines. 
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The F-104 Starfighter: fastest way to discourage intruders 


The F-104 is a real Mach 2 airplane-even with Side- 
winders on it. It can accelerate from Mach 1 to 
Mach 2 in record time. Slam it into a 3 G turn, it's 
still Mach 2. That’s the kind of performance an 


interceptor has to have today. In fact, the F-104 
holds the official USAF time-to-intercept record. 

That Vulcan 20 MM cannon is a mighty good 
discourager, too. Flying a Vulcan-equipped F-104 in 


the air-to-air event of last year’s William Tell Weap- 
ons Meet, Captain Tofferi, the meet winner, de- 
stroyed his target in the amazing time of 63 seconds 
—using 86 rounds in a burst of less than 2 seconds. 

LOCKHEED-CAUFORNIA COMPANY: A division 


In every recent cold war emergency, the remark- 
able F-104 has been rushed to the spot. It's proved, 
t's in production, and it can be made available 

in quantity-fast. Lockheed F-104 

dt Lockheed Aircraft Corporation, Burbank, California 




CHERRY ( 

miniature rivets 
solve your most 
difficult jobs 

For those “impossible” installa- 
tions where it is difficult to buck a 
solid rivet and not damage the sur- 
rounding structure, use the Cherry 
?32 " diameter rivet. It is available in 
pull-thru or self-plugging types — in 
aluminum or Monel — universal or 
countersunk head — serrated or knob 

Try the Cherry miniatures on 
some of those difficult applications. 
We can probably solve your problem. 

Many of these rivets can be in- 
stalled with a fast, simple hand tool 
weighing only nine ounces. 

For technical information, write to 
Townsend Company, Cherry Rivet 
Division, Box 2157 N, Santa Ana, 
California. 


Cherry Rivet Division *««■ 

Santa Ana, Calif. 

Townsend Company 

ESTABLISHED 1816 • BEAVER FALLS, PA. • A text TOII I company 


Stratocruiser passenger versions, the 
company says. Certification of a maxi- 
mum gross weight of 141,000 lb. is an- 
ticipated, and the company expects to 
be able to operate from 4,000 ft. run- 

Officials of Aero Spacelines and those 
who worked on the modification say 
the bulbous shape has not materially 
affected flight handling characteristics. 
Aside from the enlarged dorsal fin, no 
changes were made in control surfaces. 
Girth of the fuselage did necessitate 
clipping 6 in. from the tips of the in- 
board props. Only significant alteration 
in performance is said to be a 15 mph. 
reduction in cruising speed, to 250 
mph. 

With a payload of 20,000 lb., the 
aircraft is said to have non-stop cross- 
country capability with its four Pratt & 
Whitney R4360 engines. 

Design engineering for the modifica- 
tion was done by Strato Engineering 
Co.. Inc.. Burbank. Calif. On Mark 
Engineering Co. modified the aircraft 
at its Van Nuvs Airport facility. Aero 
Spacclines. also of Van Nuvs. reports 
that total cost of conversion is “in ex- 
cess of SI million. 

John M. Conroy, Aero Spacelines 
president, said that while the Cuppy 
initially will concentrate on NASA 
work, numerous inquiries have been re- 
ceived concerning transportation of a 
wide range of other types of outsize 
cargo. 
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Mars Exploration Seen Delayed to 1980s 


Denver— Manned exploration of Mars 
probably will not take place until the 
early 1980s, Harold B. Finger, manager 
of the Space Nuclear Propulsion Office 
(SNPO) of National Aeronautics and 
Space Administration, told a recent 
symposium here on the exploration of 
Mars. 

The opinion, shared by several top 
NASA and industry figures, does not 
accept the optimistic and publicly 
stated target dates of most government 
and industry studies to date. These have 
reported an early or mid-1970s mission 
date. 

The symposium brought into focus 
the Mars mission as the next manned 
space venture after the present Project 
Apollo. A wide cross-section of the sci- 
entific and engineering community was 
briefed on conceptual planning and 
technology gained in related studies. 

Presented by the American Astro- 
nautical Society, the conference was co- 
sponsored by the National Aeronautics 
and Space Administration, the Ameri- 
can Astronomical Society (Rocky 
Mountain section), the American Insti- 
tute of Biological Sciences and the 
American Institute of Aeronautics and 
Astronautics. 

Funding of the manned Mars mis- 
sion, according to Finger, will not be 
the only pacing clement of the program, 
although he acknowledged that the cost 
would be higher than Apollo. 

He said that the Mars mission could 
not be undertaken before the Apollo 
project started to phase out. The ac- 
cumulation of basic information and the 
substantial development efforts required 
will put off the manned Mars landing 
until probably in the early 1980s, he 
said. 

Finger, who is director of nuclear 
systems for NASA and well-known for 
his advocacv of nuclear propulsion de- 
velopment for space boosters, said a hy- 
drogen-oxygen propellant first stage 
probably would be used in the Nova 
vehicle (AW June 10, p. 34). Second 
stage would use nuclear propulsion 
based on current nuclear reactor tech- 
nology being developed under Project 
Rover. 

Finger defended the uranium-en- 
riched graphite core reactors used in the 
Kiwi program as the basic approach to 
developing Nerva (Nuclear engine 
for rocket vehicle application) against 
proponents of tungsten core reactors. 
Critics of the graphite core approach 
have termed it inferior to the tungsten 
reactor in strength, life, corrosion and 
structural characteristics. Finger said. 


But to develop a tungsten reactor test 
unit for a full power run would take at 
least another four and probably five 
years, he added. 

SNPO is studying the tungsten ap- 
proach as well as alternate graphite re- 
actors, he said, but these are in the 
conceptual stage. Tire crucial pacing and 
determining part of the nuclear rocket 
will be the achievement of successful 
reactor operation, Finger said. The 
favored reactor design for flight devel- 
opment at this time still is the Kiwi- 
B4-A. which was shut down in the 
midst of a power run Nov. 30, 1962, 
when propellant-induced vibrations 
cracked almost all fuel elements and 
damaged thermal insulation compo- 
nents (AW Dec. 24, p. 25). 

Recently adopted SNPO philoso- 
phy of increased nuclear and cryogenic 
temperature environmental testing of 
subsystems and components contrasts 
with the former emphasis on full-power 
testing as primary development tool, he 
said. This original philosophy was in 
part responsible for the lag in the U. S. 
nuclear-rocket program. Finger said. 

Pressures of meeting unrealistic 
schedules often forced testing of in- 
sufficiently proven components, he 
added. Finger termed the problems as- 
sociated with the Kiwi program ordinary 
development problems, which can be 
solved with no advances beyond state- 
of-the-art technology. 

Finger considered three other forms 
of nuclear propulsion and their possible 


role in future planetary missions: 

• Electric power. To compete with nu- 
clear engine power, the system would 
have to weigh 10 Ib./kw. and be capable 
of delivering 20 to 40 megawatts or elec- 
trical power for long periods of time. 
This may not be achievable but a strong 
research effort is now under way to de- 
termine feasibility of these goals. If 
the goals can be met, system would be 
competitive with nuclear power. 

• Orion concept. System utilizes a series 
of many small nuclear explosions to 
propel the vehicle. It is felt that such a 
system is not feasible because it cannot 
be developed through ground testing. 
Proposals that such a system be de- 
veloped in flight require commitment 
of large amounts of funds before it has 
been demonstrated that the system will 
work. 

• Gaseous and cavity reactors. High per- 
formance in a nuclear rocket engine 
theoretically is possible when uranium 
is held in a gaseous state rather than 
in a solid core. Heat of fission would 
be transferred to a hydrogen propellant 

roviding high specific impulse. Today. 

owever, there are no conceptual de- 
signs of such a system that can be 
considered practical. 

The case for nuclear propulsion for 
future space missions was questioned by 
D. W. H. Clohcssy, director, space re- 
search laboratories, Martin-Denver, who 
said he was not convinced that nuclear 
power was the answer to the space mis- 
sion propulsion problem. Propulsion sys- 


Military Space Station Called Critical 

Denver— Secretary of the Air Force Eugene M. Zuckcrt, speaking at a symposium 
here on the exploration of Mars, called the military orbital development svstem 
(MODS) an "absolutely critical” stepping-stone to building an operational Air Force 

Zuckcrt told' the symposium here that a small space station program would have 
to be managed in complete cooperation with the National Aeronautics and Space 
Administration, however. He said a MODS should be deployed by 1968. 

NASA has tentatively outlined plans for a small space station, deployable in 1967 
or 1968 (AW June 10, p. 141). without Air Force participation. But many NASA 

come a' cooperative Defense Dcpt.-NASA program. Although details of such an agree- 
ment are not yet formulated, both agencies acknowledge that there will not be two 
separate programs, due to the high program cost of roughly $2 billion. 

Zuckcrt's remarks emphasized the current tendency within Air Force to view 
MODS as a joint venture to be worked out along the lines of the Gemini agreement. 
Other Air Force officials, arguing for an Air Force-supervised program, feel they could 
find answers to most of NASA's questions on space environment operations but that 
NASA’s program would not develop offensive and defensive space capability required 
by Air Force. 

Plans to build a follow-on bomber to the Boeing B-52, scheduled to be phased out 
in the 1970s, were also noted by Zuckert in a press conference prior to the sympo- 
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Step up to the new GRAND 

Now you con hove Aero Commander high speed -performance plus big cabin roomi- 
ness ... the big combination that surpasses any business aircraft of similar size! Nine 
places, or your choice of executive suite interiors, private lavatory and private pilot 
compartment. And the new Grand Commander cruises effortlessly at a steady 244, has 
a top speed of 290! All this plus the short field flexibility, supercharged high perform- 
ance, all-weather utility and maximum dependability that have earned world wide 
respect for the Aero Commander! Think bigger! Step up to the new Grand Commander! 
Write today for our full color brochure. And call your nearest distributor for a demon- 
stration flight and see for yourself. 


COMMANDER 


RO COMMANDER, INC. 
liary of ROCK WELL - STANDARD 



You’re looking at the hot end of the Boeing 727. America’s 
newest jetliner. Boeing 727’s are powered by three Pratt & 
Whitney Aircraft JT8D turbofan engines, totaling 42,000 
pounds of thrust. Several high temperature UDIMET super- 
alloys are being evaluated for use in these lightweight high- 
efficiency power plants. 

SPECIAL METALS produces UDIMET high temperature 


alloys exclusively by the exacting Vacuum Induction melting 
process, often followed by Vacuum Arc remelting. 

SPECIAL METALS vacuum induction melting process 
permits extremely close control during melting, assuring 
consistency of product from heat to heat. The result is a 
family of UDIMET alloys, capable of maintaining strength 
and corrosion resistance at temperatures from 1000° to 2000° F. 


SPECIAL METALS, INC. 

NEW HARTFORD, NEW YORK 


NEW 



tem technology "ill be the pacing ele- 
ment in the Mars exploration mission, 
lie said, but it lias not been established 
that present nuclear propulsion will 
work. 

The technology is not available today 
in the field of propulsion to enable a 
Mars manned exploration before 1983, 
Clohcssy said. Nuclear propulsion is one 
possible answer, but other concepts such 
as electric propulsion may be necessary. 

A 1973 Mars manned’ landing is ex- 
tremely optimistic, lie said, and. if pos- 
sible at all, would not be attainable 
without a crash program requiring sig- 
nificantly greater funding. Clohcssy 
recommended an intense research pro- 
gram over the next five years to establish 
the best means of propulsion. 

The 1975 Mars exploration launch 
window is gaining greater consideration 
within NASA as a more realistic date 
than the earlier 1971 and 1973 time 
periods considered in numerous studies, 
according to general opinion expressed 
at the conference. 

Untenable Period 

A complicating factor, involved in the 
1975 launch window goal, however, is 
the subsequent untenability of launch 
windows over the following 8- to 10- 
year period. During this period, no 
manned Mars landing missions are con- 
sidered feasible with systems now under 
consideration. Some NASA officials are 
worried that if a planned launch during 
the 1975 window did not materialize, 
there would be no backup window 
within a reasonable time period. 

Studies have shown that weight pen- 
alties in earth orbit due to shielding 
against increased solar flare activity and 
the added propellant load to overcome 
higher velocity requirements due to un- 
favorable Mars orbit practically rule out 
a mission during the late 1970s and 
early 1980s. Studies have shown that 
required weight in earth orbit prior to 
departing on a Mars trip increases by 
a factor of three from the most favor- 
able 1971 window to the least favorable 
1981 launch window. Tire 1985 win- 
dow earth-orbit weight requirements are 
considered roughly the equivalent of 
the 1975 window. 

A Mars landing and exploration theo- 
retically could be accomplished during 
the "bad years” with a breakthrough in 
technology, such as using full or partial 
aerodynamic braking for entry rather 
than retrorockets only. Another answer 
might be new propulsion concepts such 
as electric propulsion, which theoreti- 
cally could reduce weight in earth orbit 
by a factor or two or three over chem- 
ical propulsion systems. 

However, neither these proposals nor 
other schemes depending on a techno- 
logical breakthrough have been accepted 
as feasible by NASA at the present time. 
NASA is taking a careful look at all 


schemes depending upon significant 
technological breakthroughs. 

Concept of crew safety, which is 
one of the overriding constraints in 
conceptual definition of the Mars mis- 
sion, is evident in two of the individual 
approaches being conducted within 
NASA to accomplish a manned Mars 
landing. Concept generally supported 
by Marshall Space Flight Center is a 
convoy technique. 

Tire concept involves two space- 
craft, one carrying the crew and an- 
other similar craft-radio-controlled- 
acting as a cargo craft. The cargo craft 
would be designed to accommodate the 
crew of the command vehicle in the 
event of an emergency. 

Another concept supported by the 
Manned Spacecraft Center involves 
module redundancy. It also involves 
two launch vehicles assembled in earth 
orbit but launched at different times 
with crews in both. One would be a 
flyby spacecraft and the other would 
carry a Mars excursion module which 
would be used to land on the planet 
and rendezvous with the flyby space- 

Over the next year, NASA will re- 
evaluate original guidelines set down 
for Mars studies in the past to deter- 
mine if goals such as developing boost- 
ers capable of establishing a 1 million 
lb. payload in low earth orbit are appro- 
priate. Other mission concepts will be 
considered and Mars orbitcr as well as 
flyby missions of Venus and Mars or 


both will be reviewed in greater detail. 
Such missions could be the only manned 
planetary missions in the 1970s. 

Manned Mars mission studies to date 
generally have indicated the necessity of 
assembling vehicles in earth orbit em- 
ploying large Nova-class boosters. This 
phase has been little defined and orbit 
assembly techniques will be studied and 
defined over the next year. Concept of 
earth orbit assembly of launch vehicles 
probably will require space station tech- 
nology to implement the techniques 
and develop the systems necessary to 
accomplish the job. 

Pacing Element 

Pacing element of the manned Mars 
mission, the Nova-class booster, is con- 
sidered to involve a lead time of 
about 10 years. If a 1975 mission 
were established as a goal, conceptual 
study of the mission would have to be 
finned up within the next year or two. 

The manned Mars mission has not 
been defined and the next year's study 
and analysis of past studies, as well as 
promising technological breakthroughs, 
could alter the current concepts con- 
siderably. 

Cost of the Mars exploration pro- 
gram is conservatively estimated in 
NASA conceptual planning studies as 
roughly 20 billion 1962 dollars, includ- 
ing booster development. Private 
opinion among various NASA and in- 
dustry spokesmen, however, is that this 
figure would at least be doubled. 
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WORLD-WIDE SERVICE 


Over 250 Rolls-Royce service engineers are stationed with airlines, air-forces and aircraft constructors 
throughout the world to give on-the-spot advice to customers. And 31 companies and airlines are 
engaged in the overhaul of Rolls-Royce turbine engines in 21 countries. In addition Rolls-Royce aero 
engine schools provide courses for the executives, pilots and engineering staffs of all customers. 
■ Rolls-Royce has more civil turbine engines in service throughout the world than any other aero-engine 
manufacturer. ■ Over 110 airlines and 120 other operators in 60 countries have ordered these engines, 
while so far more than 70 customers have placed 140 re-orders covering more than 400 aircraft. ■ No 
other manufacturer can equal this outstanding achievement: no other can equal the world-wide service 
built up to support the operation of Rolls-Royce turbine engines. 

ROLLS-ROYCE TURBINE ENGINES 

ROLLS-ROYCE OF CANADA LIMITED, 6265 COTE DE HESSE ROAD, MONTREAL, P. 0. 

AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • INDUSTRIAL GAS TURBINES ■ ROCKET MOTORS • NUCLEAR PROPULSION 
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Anatomy off a separation system 


Unidynamics has achieved extreme reli- 
ability with its linear explosive destaging 
techniques. The basic concept involves 
pencil-thin charges which run, like veins, 
beneath a missile's skin— outlining the 
area of separation. 

Currently, Unidynamics is building the 
stage separation and skirt removal sys- 
tem for the MINUTEMAN ICBM. It is the 


CUNIDVNAMICSj 


first to separate stages and also remove 
the missile's interstage structure. Other 
reliable explosive assemblies are serving 
the AEC, NASA and the US Navy. 

Unidynamics offers unparalled experi- 
ence in the use of chemical power for 
separation. A wide range of components 
has been developed . . . safety and arm- 
ing devices, detonators, delay boosters. 


gas generators, explosive valves and 
switches. Each offers utmost reliability. 

Thus, total systems can be developed 
and built to individual specifications . . . 
systems that will perform not only one 
function, but a series of interdependent 
operations. Information is available on 
Unidynamics' experience and capabil- 
ities. Write Dept. AW-4 for our brochure. 
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Congress Plans Technical Advisory Corps 


Washington— Congress appears likely 
to establish its own corps of scientific, 
technical, and engineering advisers. 

With federal expenditures for re- 
search and development mounting from 
SI 00 million a year before World War 
2 to SI 2 billion for Fiscal 1963 and 
onto SI 5 billion for Fiscal 1964, there 
is widespread support for a panel or 
board which would provide guidance 
and evaluation to individual members 
of Congress and to congressional com- 
mittees in passing on funds and lcgisla- 

Comprehensive legislation providing 
for a review of the entire U. S. scientific 
effort, already unanimously passed bv 
the Senate, provides for such a science 
advisory panel. Identical legislation 
has been introduced in the House by 
Rep. Olin Teague (D.-Tex.). Both 
measures are pending before the House 
Science and Astronautics Committee, 
of which Teague is second-ranking ma- 
jority member. The chief sponsors of 
the Senate measure arc Sen. John Mc- 
Clellan (D.-Ark.), chairman of the 
Committee on Government Opera- 
tions, and Sen. Hubert Humphrey 
(D.-Minn.), assistant majority leader. 


The McClellan-Teague legislation 
would set up a 12-member Commission 
on Science and Technology. Eight 
members would be congressional ap- 
pointees. Vice President Lyndon B. 
Johnson, in his capacity as president of 
the Senate, would appoint two senators 
and two members from private life. 
House Speaker John McCormack 
(D.-Mass.) would appoint two House 
members and two members from pri- 
vate life. 

The President would designate two 
government officials and two members 
from private life. 

The commission would make recom- 
mendations to Congress aimed at maxi- 
mum utilization or the scientific and 
technological resources of government, 
private industry, non-profit research or- 
ganizations. universities and other edu- 
cational or technological institutions. 
The commission's reports would also be 
submitted to the President. 

lire science advisory panel of scien- 
tific. technical, and engineering experts 
would guide the commission, as well 
as give direct guidance to Congress. 

The relationship of this panel to 
Congress would be comparable to the 


relationship of the President's Science 
Advisory Committee to the President. 
The President’s committee is headed by 
Dr. Jerome B. Wiesner, who also wears 
two other hats. He is a special assistant 
to the President and director of the 
Office of Science and Technology, a 
government agency reporting to Con- 
gress. 

The Administration is opposed to the 
McClellan-Teague proposal on the 
ground that there is no need for it. 
Budget Bureau and National Science 
Foundation, which have testified for 
the Administration, claim that Dr. 
Wiesner’s OST is capable of fulfilling 
all of the objectives of the proposed 
commission and its science advisory 
panel, including expert technical guid- 
ance to Congress. 

There is also apprehension that the 
commission might disrupt programs and 
planning by the executive branch. 

Members of Congress note that they 
have no direct access to the President's 
Science Advisory Committee. Since its 
establishment after Sputnik 1 in 1957, 
membership of its working panels gen- 
erally has been secret and still is. 

Congress feels that only such infor- 



Bell Tests Compound Helicopter Configuration 

Bell Model 47G flying testbed with 25-ft.-span wings is undergoing trials at Bell Helicopter Co.’s Ft. Worth, Tex., plant as part of 
a study to increase conventional helicopter payloads. Tests indicate greatly increased payloads are possible when running takeoffs and 
landings are used with the compound configuration. Bell says gross weights of nearly 4,000 lb.— compared with a normal 2,450 lb. or over- 
load vertical takeoff weight of 2.750 lb.— have been achieved with the compound configuration during running takeoffs and landings. The 
testbed, nicknamed "Wing Ding,” has demonstrated during vertical takeoff with a 300-lb. overload that no degradation of performance 
occurs in the winged configuration, Bell says. 
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CAREER NEWS 
FROM HUGHES 

Aerospace Divisions in Culver City, California 


NEW AND CONTINUING PROGRAMS 
AND PROJECTS 

F-111B PHOENIX Missile System 

MMRBM (Integration, Assembly and Checkout) 

SURVEYOR Lunar Landing Vehicle 

SYNCOM Synchronous Communications Satellite 

POLARIS Guidance 

TOW Anti-tank Missile 

ARPAT 

VATE Automatic Checkout System 
FALCON Missiles 
HARD POINT DEFENSE 


GROWTH OF THE TECHNICAL STAFF 


ADDITIONS TO TECHNICAL STAFF 



These examples of Hughes Aerospace activities 
are representative of more than 230 major 
product and service capabilities ranging from 
aerospace vehicles to ASW systems. 


OUTSTANDING TECHNICAL FACILITIES 



This giant environmental test 
chamber at Hughes new 
Space Simulation Laboratory 
is just one of a complete range 
of facilities maintained by the 
company for the Technical 
Staff. Hughes physical plant 
and professional atmosphere, 
unexcelled in industry, encour- 
age individual achievement. 


HUGHES/CULVER CITY & LOS ANGELES 



just minutes away. Attractive residential neighbor- 
hoods are nearby. UCLA, USC and Cal Tech offer 
outstanding educational facilities. 


IMPORTANT OPPORTUNITIES iSteady growth, 

advanced facilities, fine living conditions-these are 
the advantages which Hughes Aerospace Divisions 
can offer you at Culver City. 

Requirements include an accredited degree in 
E.E. or M.E. and specialized experience which can 
be related to development of aerospace vehicles. 
U.S. citizenship required. 


MR. ROBERT A. MARTIN 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City, 45, California 



HUGHES 
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motion trickles through to Congress via 
Dr. Wicsner as the executive branch 
wants to trickle through. 

Presenting his measure to the Senate, 
McClellan explained: 

"One of the basic objectives ... is 
to provide a medium through which in- 
dividual members and committees of 
the Congress can obtain information 
which is not now available to enable 
them to take appropriate legislative ac- 
tion to establish definite federal policies 
in the field of science and technology. 
The reports and recommendations of 
the commission will also provide a basis 
for an evaluation of programs which arc 
presently in operation as well as those 
which arc being proposed.” 

The commission would make its final 
report in January, 1965. 

The science advisory panel would 
continue as a permanent body to assist 
Congress. A qualification for member- 
ship on the panel, in addition to pro- 
fessional background, would be "the 
ability to communicate not only to pro- 
fessional scientists but to laymen." 


FINANCIAL BRIEFS 


Motorola. Inc., had first quarter 1963 
sales of S80.6 million, a 4% increase 
over first quarter 1962 sales of $77 
million. First quarter net income was 
S1.4 million, compared with $2.5 mil- 
lion the year before-a decrease of 45%. 
Earnings drop was attributed to “ex- 
traordinary measures" to improve the 
company’s standing in the semicon- 
ductor and TV markets. 

American Bosch Anna Corp. earned 
$707,887— equal to 38 cents per share— 
on first quarter 1963 sales of $23 mil- 
lion. First quarter 1962 earnings 
totaled $693,777, equal to 36 cents per 
share, on sales of $32 million. 

Cubic Corp. reported $116,361 
earned on sales of $3.2 million for the 
first quarter 1963. First quarter figures 
last year showed $163,361 earned on 
sales of $3.4 million. 

E.W. Bliss Co. showed earnings of 
$746,913 on sales of 529.S million for 
the first quarter of 1963. Same quarter 
last year showed earnings of $975,111 
on sales of $30.9 million. Backlog on 
Mar. 31 was S61 million, compared 
with $58 million on Jan. 1. 

Ryan Aeronautical Co. had sales of 
$38.9 million, with earnings of $1.5 
million-equal to 90 cents per share- 
for the first half of its fiscal year ended 
Apr. 30. For the same period ended 
Apr. 30. 1962, Ryan had sales of 
$38.6 million with earnings of $1.6 
million, equal to 88 cents per share. 


Burroughs Corp. reported first quar- 
ter 1963 earnings of $1.7 million, com- 
pared with earnings of $2.1 million for 
the same period last year. First quarter 
1963 sales totaled $90.1 million, com- 
pared with last year’s S9S.9 million. 

Ling-Temco-Vought showed sales of 
$79.2 million and earnings of $1.7 
million, equal to 60 cents per share, 
for the first quarter of 1963. 

United States Steel Corp. had first 
quarter 1963 income of $29.9 million 
equal to a return of 3.7% on sales of 
$798.5 million. Comparable figures last 


year showed a net income of $55.8 mil- 
lion equal to a return of 5.7% on sales 
of $978.2 million. 

Lockheed Aircraft Corp. had first 
quarter 1963 sales of nearly $426.2 mil- 
lion with a net income of $10.8 million, 
equal to $1.36 per share. First quarter 
1962 sales totaled $393 million with a 
net income of nearly $7.8 million, equal 
to $1 per share. Order backlog was $1.44 
billion compared with $1.42 billion last 
year. Aircraft accounted for $203 mil- 
lion; missiles and space for $204.9 mil- 
lion; and others for $18.2 million in 
first quarter sales. 



Know how 
to pack a 
2,0001b. 
capacity 
into a 

401b. winch? 


Breeze does . . .and adds plenty of extras! 

When certain helicopter specs called for a hoist that could 
raise a ton of cargo at 35 ft. per minute, or — for rescue work 
— lift 600 lbs. at 100 ft. per minute, Breeze produced this 
rugged little unit in 90 working days! An industrial hoist of 
like capacity would weigh close to 200 lbs. This toeighs only 
bO — and has other important features as well. 

For example, in addition to being durable, smooth-operating, 
and virtually corrosion-proof, this Breeze unit can be shifted, 
while operating, to either speed range; the cable can’t snarl 
with or without load, as reel-in and reel-out is controlled 
by powered rollers ; and the cable itself is a non-rotating type 
that prevents spinning of personnel or cargo. 

Creating such a special unit takes ingenuity and experience. 
Breeze has "off the shelf” hoists and winches that answer 
most requirements of airborne or G.S.E. installation. But 
if necessary, Breeze can design, manufacture, and test the 
“problem child” you need . . . effectively and fast. 
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BUSINESS FLYING 



SIPA ANTILOPE LIAISON AND BUSINESS LIGHTPLANE is powered by a Turbomcca Astazou 2 turboprop engine. Cooling port 
behind propeller hub is pilot-controlled. Tip tanks teed automatically into the main tank located below the baggage compartment. 

Aviation Week Pilot Report: 


SIPA Seeks Military Orders for Antilope 


By Herbert J. Coleman 

Paris— SIPA 251 Antilopc. a rugged, 
high performance, turbine-powered 
lightplanc, will go into limited produc- 
tion soon with the builders— Societc In- 
dustriellc Pour l'Aeronautique— push- 
ing hard for military orders in France 
and abroad. 

Latest move in this area was demon- 
stration of the Antilopc to the Italian 
Air Force in Rome. The airplane was 
to have been built in collaboration with 
Procaer of Milan, but the linn has 
dropped production plans and SIPA 
will continue all development as a 
companv-financed project (AW Dec. 3, 
p. 113). 

Georges Arms, SIPA president and 
director-general, said the Antilopc will 
sell for about S60.000. with the price 
obviously depending on the extent of 
production. First batch of 10 will be 
laid down soon at the SIPA plant at 
Surcsncs (Seine). 

The production version will include 
a few marked changes from the proto- 
type. Arms said. Civil version will be 
offered with a door on the right side, 
replacing the present twin upward lift- 
ing canopy, which is preferred by the 
military. In addition, the production 
version tailplanc will he changed by 
raising the horizontal stabilizer about 
13 in. to improve control in spin re- 
covery. Prototype has a ventral fin for 
the same purpose. 

Arms said the cabin will also be 


widened about 4 in. and considerable 
design effort now is going into im- 
proved soundproofing. 

The SIPA Antilope is a four-seat, 
low wing monoplane powered by a Tur- 
bomcca Astazou 2 turboprop engine 
delivering 560 shp. The three-bladed 
Ratier-Figeac propeller features revers- 
ible pitch which can be used for brak- 
ing and backing on the ramp. 

The airplane flown by this Aviation 
Week & Space Technology pilot at 
Villaeoublav Airport was the No. 1 
prototype F-WJSS. At that time, the 
Antilopc had reached its 104th hour 
in the development test program. 

Cockpit is roomy and instrumenta- 


Antilope Specifications 

Wingspan 37 

Over-all length 29.5 


Wing area 172.2 sq. ft. 

Wing loading 23 Ib./sq. ft. 

Power loading 7 lb./bhp. 

Empty weight 1,984 lb. 

Gross' weight 3,968 lb. 

Performance 

Maximum cruise speed 275 kt. 

Normal cniise speed 261 kt 

Takeoff over 50 ft. obstacle. . . .1,345 ft. 

Range at 7,000 ft. 932 mi. 

Range at 11.000 ft 1,254 mi. 

Service ceiling 36.000 ft. 


tion has been simplified as much as pos- 
sible. Visibility is excellent and is 
marred only by a two-inch structural 
bar splitting the windshield. Control 
sticks for pilot and copilot are fitted on 
prototype, but these will be changed to 
wheel controls in the production ver- 

Landing gear is retracted electrically 
bv activating a handle between the 
pilot’s seats. Brakes arc hydraulic and 
arc controlled by a single handle 
mounted on the "left bulkhead; nose 
wheel is steered by moving the rudder 

All flight instrumentation is on the 
pilot's panel and engine gages are 
situated before the copilot. Center 
panel is taken up by a Motorola ADF 
T-12 radio compass and an Aviradio 
Paris VHF radio. 

Baggage compartment is located be- 
hind the passenger scats and is acces- 
sible in flight. On the ground it is 
reached through a door on the left 
side. Capacity is 6.5 cu. ft. Main fuel 
tank is under the baggage compartment 
and is fed automatically from two tip 
tanks. In an emergency, or to correct 
imbalance, the pilot can select either 
tank at will. 

Airplane was flown with Pierre Bon- 
neau, SIPA development test pilot. 
Weather was good, despite scattered 
rain showers, and wind was from the 
west at about 10 kt. 

Starting sequence is simple and in- 
volves usual sequence of master switch 
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on. battery on. depress starter switch 
foi automatic cycling and watch the 
lights. Amber light denotes proper fuel 
flow; green light glows when the cycle 
has started and red light comes on for 
•m improper start. Lights also serve 
as warning for low oil and booster 
pump pressures. The booster pump is 
activated for 15 sec. before hitting 
the starter switch. 

Once the engine has started, it is 
brought up to 100% power by using 
the fuel trimmer graduallv. From then 
on, the throttle stays at full power and 
speed is controlled by the pitch lever, 
cither manually or by push-button. The 
system is similar to that used on the 
Potcz S40 four-turbine transport (AW 
Dec. 10. p. 109). 

Ground Operations 

In taxiing, the airplane is responsive 
and reverse pitch can be used for 
braking, independently or in conjunc- 
tion with the hydraulic brake lever. 
Onee cleared for takeoff, the Antilope 
was positioned on the runway center- 
line with brakes locked. The pushbut- 
ton device on the throttles was acti- 
vated and brakes released when full 
power was reached. 

This takeoff method gives the Anti- 
lope extremely good short field per- 
formance as part of its high perform- 
ance design aim. Airplane was rotated 
at about 70 kt. Climbout was accom- 
plished at a fairly steep angle, with 1 10 
kt, speed giving about 2,500 fpm. 
climb rate. Takeoff roll was about 500 
ft. 

During climb, cockpit noise level is 
fairly high but Bonneau explained that 
the prototype cabin has not been 
soundproofed. 

At 7,000 ft., power was reduced to 
50% for a sampling of the Antilope’s 


handling characteristics at normal 
cruise speeds. Controls arc fairly stiff 
in steep turns, but this will be remedied 
on the production versions by a modi- 
fication in the linkage mechanism. 

In gentle maneuvers, the Antilopc is 
responsive to slight stick movements 
and is easy to control. Nose has the 
usual tendency to drop in steep turns. 
A pitch trim wheel is mounted on the 
center pedestal. 

It is in the low speed ranges that 
the Antilopc handles particularly well. 
In a clean stall, with flaps and landing 
gear up. the airplane shows a marked 
reluctance to stall. The horn sounded 
at 70 kt. and after a period of gentle 
mushing, the Antilope broke off slightly 
on the right wing. Little altitude was 

mediately by dropping the nose. 

With full flaps and gear down, the 
Antilopc was even harder to stall. This 
time the break came on the left wing 
at 40 kt. after the mushing period. 
Airplane had to be forced into the stall 
and could be flown at 50 kt. 

In a demonstration of a let-down. 
Bonneau dropped the gear and half 
flaps, set power at 20% and rolled in 
most of the noscup trim. Result was 
a hands-off letdown of about 1.000 
fpm. with turns accomplished by slight 
rudder pressure. 

Airplane resists any aerodynamic im- 
balance. such as crossed controls, and 
demonstrates its inherent stability by 
correcting as soon as opposite rudder 
pressure is relaxed. 

In cruising flight, with power set at 
75%. the Antilopc attained 230 kt. 
IAS at 7.000 ft. Structure has been 
considerably beefed up from the origi- 
nal Procaer design to take these speeds. 
For instance, the Procaer prototype was 
basically a wooden fuselage covered 


with sheets of aluminum allot while 
the Antilopc is an all-metal airplane. 

First landing was made at a fairly 
high speed to demonstrate the braking 
power of combined thrust reversal and 
hand braking. Traffic pattern was en- 
tered at 1,000 ft. downwind and gear 
was lowered at 120 kt, after selecting 
half flap. 

Turning on final at 500 ft., the Anti- 
lope was flying at 100 kt. and crossed 
the fence at 85 kt. At touchdown, 
pitch control was guided around a 
gate to full thrust reversal, hand brake 
was activated and the airplane was 
stopped in less than 1,000 ft. 

In another landing, with final flown 
at 75 kt.. thrust reversal was not used 
and the Antilopc was still stopped in 
a short distance. Bonneau said thrust 
reversal is part of the Antilope’s cer- 
tification program but the company is 
not allowed to use the device in flight, 
such as at the start of the landing flarc- 


Sales Campaign 

SIPA plans an extensive sales cam- 
paign in both North and South 
America, with the first efforts concen- 
trated in the United States. One pro- 
duction version will tour the U. S. and 
will be fitted with a Pratt & Whitney 
PT-6 at customer request. In addition. 
SIPA is prepared to offer assembly 
rights to a U. S. builder, with major 
fuselage sections built in France and 

Another facet of the sales campaign 
will be demonstrations in high alti- 
tude countries, such as South American 
republics, and under rough terrain con- 
ditions in areas of undeveloped air- 


said c 

4 has been shown in the 


military 





GROUND VIEW OF THE ANTILOPE shows stabilizing fin added to lower fuselage. Fin will be removed from pi d ct on i rer ift and 
the horizontal stabilizer will be raised to improve handling characteristics during spin recovery. 
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in France, but no funds have as yet 
been allocated for the particular cate- 
gory in which the Antilope fits. S1PA 
has 500 employes and has built more 
than 250 light trainers, but the feeling 
is that a fairly substantial military order 
will be necessary if the Antilope is ever 
to get into higli production. 

Certification is aimed at French 
AIR 2052C standard and the British 
AP 970 standard. 

U. S. certification will be under CAR 
Part 5, with the airplane aimed at tour- 
ing. business and executive transport, 
liaison, air-taxi operations and small 
cargo i 


Although the unit price 


has been 

pegged af 560,000. SIPA believes that 
the long overhaul periods of the air- 
frame and engines, combined with use 
of kerosene as fuel, will make the Anti- 
lope sharply competitive in the four- 
place, high performance field. 


Two Cessna 180s 
Land at North Pole 

Two Cessna 180 aircraft recently 
made the deepest known penetration 
of the Arctic when they landed at the 
North Pole to obtain gravity measure- 
ments. Aircraft, piloted by Robert 
Fischer and Cliff Alderfcr, civilian pilots 
for the Navy's Arctic Research Labora- 
tory (ARL) at Pt. Barrow. Alaska, used 
as staging points two scientific stations 
on the ice islands ARl.IS-2 and T-3. 

The two aircraft carried scientific 
personnel and equipment to nine Arc- 
tic sites, including the Nortlr Pole, to 
obtain the gravity measurements. The 
Pole was reached after a 170-naut.-mi. 
flight from ARL1S-2. Operations were 
hampered only once by weather during 
the 1 3-day exploration period, when fog 
forced a 2-4-hr. delay. 


■IttUAl® EKCTEIC 


For a thousand jobs, just squeeze it 
on and it’s on to stay! No pre-mixing 
or priming. RTV-102 silicone rubber 
adheres to almost anything — glass, 
metal, plastics, tile, wood, silicone 
rubber. Sets in minutes, cures in a few 
hours, forms a resilient rubber that 
never dries out, cakes or cracks. Resists 
moisture, grease, weathering, many 
chemicals, and temperatures from 
— 75°F to +500°F. 

RTV-102 won't sag on vertical sur- 
faces, can be smoothed over large 
areas, “gives” with vibration and flex- 
ing. For free evaluation sample plus 
technical data, write on your letter- 
head describing your application to 
Section J693, Silicone Products De- 
partment, General Electric Company, 
Waterford, N. Y. 

GENERAL © ELECTRIC 
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• Technical needs of military in manned space flight, 
including Dyna-Soar, Aerospace Plane, maneuverable 
re-entry vehicles, inspector and surveillance satellites. 

• Russian manned space flight programs and techni- 
cal progress. 

• New types of support operations required for large- 
scale manned flight including simulators, control centers, 
transport and assembly facilities, tracking and data trans- 
mission equipment, medical and life support. 

There is no better way to identify your company's role 
in the space program than by scheduling your advertising 
in the most important issue of 1963, the July 22nd 
MANNED SPACE FLIGHT ISSUE. Its timeliness and 
scope of technical detail will insure industry-wide attention 
and study. Wire or call collect for reservations or addi- 
tional information. 


Aviation Week 

• Space Technology 


JULY 22, 1963 


• The most important development of this decade, 
MANNED SPACE FLIGHT, will be the subject of the 
July 22, 1963 issue of AVIATION WEEK & SPACE 
TECHNOLOGY. MANNED SPACE FLIGHT, the major 
segment of the national space program, is planned at 
S20 billion for a manned lunar landing. The total space 
budget requested for fiscal 1964 alone is a record 
S7.3 billion. 


MANNED SPACE FLIGHTISSUE 


AVIATION WEEK & SPACE TECHNOLOGY has estab- 
lished an unmatched reputation for detailed coverage 
of technical and industry developments on the plans, 
operations, facilities, budgets, organization and procure- 
ment policies of the national space program. Now, a 
task force of editors will concentrate on both civilian and 
military manned space projects in an issue devoted 
entirely to the subject. 

Theme of the issue will stress future programs from 
Project Apollo to manned permanent moon bases, manned 
orbiting space stations and interplanetary Mars and Venus 
flights. Editorial highlights will include: 


• Major progress report on Project 
Apollo, its hardware and technical 
developments. 


• Status Report on Project Gemini two- 
man spacecraft including joint NASA- 
USAF operations. 

• What we learned from Project Mercury 
and how it built a technical foundation for future manned 
space flight programs. 




HIGHEST ACCURACY IN COAXIAL 
CABLE FABRICATION 


DEIAY UNIS 


■ Fabricating delay lines that possess the superior per- 
formance abilities of Phelps Dodge Electronics aluminum 
sheathed, air dielectric coaxial cable is a currently avail- 
able capability. Only Styroflex®, Helical Membrane, 
Foamflex, Spirafil and Corr-O-Foam cables possess the 
unique construction characteristics which allow shaping 
into custom configurations without electrical or mechani- 
cal distortion. 

Delay accuracy standards in the order of ±.02 nano- 
seconds are consistently and uniformly met. Frequencies 


from 60 C to 12 KMC, power from one milliwatt to many 
kilowatts, impedances of 50, 70, 75, 100, 125 ohms are 
parameters. Packaging options include containers, rack 
mounting, strapping, potting and encapsulation. 

Reduction of delay line size, increase in reliability, and 
extension of delay accuracy standards are the goals of 
every assignment. Whenever high-frequency performance 
standards are critical, look to the pure-bred components 
and systems communications experience of Phelps Dodge 
Electronics. 
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AV I O N I C S 


FAA Testing Extended-Range Radio Link 


By Philip ). Klass 

Washington — Federal Aviation 
Agency has started tests on the first of 
two new tropospheric-scatter communi- 
cations facilities located near Cape Cod 
and San Juan. Puerto Rico, which are 
expected to provide reliable air-ground 
communications over distances more 
than twice the nonnal very high fre- 
quency (VHF) linc-of-sight range. 

This will permit quality VHF com- 
munications in areas previously de- 
pendent upon less reliable high fre- 
quency (Hr) radio. 

Airlines operating into Bermuda and 
Puerto Rico, such as Pan American and 
Eastern, are participating in tests, en- 
abling flight crews to talk directly to 
New York traffic controllers. FAA air- 
craft will be used to make quantitative 
measurements to determine the useful 
range of tropo-scattcr for air operations. 

The first of the two new stations at 
Barnstable, Mass., has been in service 
for several months, while the one near 
San Juan is scheduled to go on the air 
within 60 days. The Barnstable station 
covers a fan-shaped area extending al- 
most due south -100-600 mi. The San 
Juan coverage will be directed almost 
due north (see map). 

First ground-air use of tropo-scatter 
techniques, originally developed by the 
military for point-to-point service in the 
Arctic, was attempted by Pan American 
several years ago. The carrier built a 
small station at Ballybunion, Ireland, 
for use over the North Atlantic (AW 
Jan. 18. 1960, p. 46). 

This proved so successful that Aero- 
nautical Radio, Inc. (Anne), the air- 

station atop Mount Washington in 
New Hampshire and has since built five- 
additional extended-range VI IF stations 
along the West Coast and in the 
Pacific for air-ground communications. 

Where Arinc built low-cost stations 
to obtain immediate use of a new op- 
erational capability, FAA has built more 
elaborate facilities for a more thorough 
investigation of optimum ground and 
airborne equipment design factors, op- 
erational limitations and maximum use- 
ful ranges. 

Once the present flight tests are com- 
pleted, probably late this year, the two 
stations arc expected to become fully 
operational elements of the FAA's com- 
munications network. If they demon- 
strate their economic utility, additional 
tropo-scatter facilities probably will be 
built at major gateways to the U. S., 
according to an FAA spokesman. 


FAA has outfitted its two test air- 
craft, a Boeing KC-135 and a Grum- 
man Gulfstream. with standard VHF 
radio sets and Bcndix equipment spe- 
cially modified for tropo-scatter use. 
The airborne transmitter develops 250 
w. output, compared with the usual 
25-50 w. The receiver uses a very low- 
noise RCA nuvistor preamplifier tube 
to increase sensitivity. 

Side-by-side performance tests will 
help FAA determine whether the extra 
range obtained with the special equip- 
ment justifies its added expense. The 
agency also may flight test a special 


airborne Yagi array antenna being de- 
veloped by Boeing which offers higher 
gain (performance) than a conventional 
VHF stub antenna. 

The two tropo-scattcr stations are 
equipped with high-power transmitters, 
rated at 4 kw., 80 times the power of 
conventional line-of-sight VHF units. 
The transmitters were supplied by 
Ling-Temco-Vought’s Electronics Div. 

Each site is equipped with a large 
antenna system which measures 108 ft. 
high by 100 ft. wide, designed and sup- 
plied by Page Communications Engi- 
neers, Inc. The antenna, designed to 



COVERAGE AREAS OF FAA tropo-scatter stations near Cape Cod and San Juan arc shown 

at extreme ranges under all conditions using the standard VHF equipment. FAA is evaluat- 
ing the improved performance obtained with the specially modified VIIF radio sets designed 
for tropo-scatter service. 
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Super-orbital entry of a space vehicle- 
one returning to earth from a planet, 
rather than from an earth-orbiting mission 
—would result in searing radiative heating 
in addition to the more familiar convective 
type. As a spacecraft nose enters atmos- 
phere, it pushes the thin air aside. A 
boundary layer is formed next to the skin. 
Ahead of that is a compressed mass of 
air; fronting that, a shock wave. The air 
behind the shock wave becomes incan- 
descent, ionizes, and radiates to the heat 
shield. Within the boundary layer, friction 
heats the nose cone by convection. 

Lockheed scientists believe that at 
higher than escape speed a blunt-nosed 
vehicle may be unable to sustain the radi- 
ative heating. Consequently, a return to 
the previously discarded sharp nose is 


indicated. Fluid mechanicists are calcu- 
lating the heat load, determining how 
rapidly the nose will ablate and how to 
keep it sharp. Current shock tube tests 

Another research project in Lockheed's 
Fluid Mechanics Laboratories relates to 
the flow of buoyant fluids. A typical study 
program is the determination of how 

space, stratifies. This, in turn, deter- 
mines the level of pressurization required 
in order to extract all of the fluid. Scien- 
tists made a mathematical model of 
what they think occurs inside the tank. 
With this as a guide, an actual tank was 
constructed to obtain measurements 
and photographs of the flow to verify 
their theories. 


LOOK AT LOCKHEED... AS A CAREER 

Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile, the Agena 
vehicle's superb record of space mis- 
sions. Examine its outstanding advantages 
—location, advancement policies, creative 
climate, opportunity for recognition. 

Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research & Development Staff, 
Dept. M-46A, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS t ENGINEERS: In addition 
to positions relating to fluid mechanics, 
other important openings exist for special- 
ists in: Inertial guidance • Orbit thermo- 
dynamics • Electromagnetics • Mission A 
trajectory analysis • Gas dynamics • 
Chemical and nuclear propulsion • 
Systems engineering 

LOCKHEED 

MISSILES & SPACE COMPANY 

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California • Cape Canaveral, 
Florida • Huntsville, Alabama • Hawaii 


LOOK AT LOCKHEED IN FLUID MECHANICS: 

Taming temperature extremes 



withstand 100 mph. winds, consists of 
eight vertical corner reflector bays with 
(iO-deg. angles, each made up of 16 
half-wave dipoles. 

Only one of the eight bays is used 
for transmitting. This provides cover- 
age over an angle of about 30 deg. in 
azimuth and 4 deg. in width vertically, 
corresponding to a gain of about 24 db. 

For receiving the relatively weak sig- 
nals from aircraft, all eight bays of 
corner reflectors are used and connected 
into a phased array, intended to pro- 
vide an effective gain of about 33 db. 
In effect, the receiving array sensitive 
axis is automatically directed toward the 
aircraft with which the station is com- 
municating. 

This is accomplished by using a de- 
lay-line matrix to combine signals from 
each of the eight bays which are in 
phase so that the antenna performs as 
if it had nine separate receiving beams, 
each approximately 4 deg. wide in azi- 
muth. 

Collectively, these nine beams cover 
approximately the same azimuth area 
as the station's transmitting antenna. 
These in-phase signals arc fed to each 
of nine VHF receivers, all of which are 
fed from a common automatic gain 
control (AGC) which enhances the out- 
put of receivers operating from the 
strongest signals while suppressing the 
output of receivers getting little if any 
signal. 

As a result, usually only one or two 
receivers are active at any instant. As 
the aircraft's azimuth position changes, 
different receivers will become acti- 
vated and deactivated automatically, 
according to James McLeod. Page an- 
tenna project engineer. 

The VHF receivers arc standard FAA 
units which have been modified by 
Page to operate from a common auto- 
matic gain control. This AGC serves 
all receivers simultaneously to provide 
the equivalent of beam-steering for the 
receiving array. 

FAA project engineer Urban Polking 
says that the Page delay-line matrix has 
not yet delivered the pcrfonnancc 
which the agency hoped to achieve. 
Therefore. FAA plans to evaluate an- 
other type of beam-forming system de- 
signed by Radiation Systems. Inc., to 
make comparative tests. 

Because the effectiveness of tropo- 
spheric scatter communications depends 
upon seasonal factors. FAA hopes to 
continue its tests for a 12-month period, 
according to Polking. 

First flight tests with the Gulfstream 
began in February, with the KC-135 
entering the program in March. Dur- 
ing the winter months, maximum op- 
erating ranges as great as 520 naut. mi. 
were obtained. Many contacts were 
maintained out to distances of more 
than 400 naut. mi. 

Airlines using the existing Arinc ex- 


WITH • Near-Constant Angular Velocity 

• Zero Backlash and High Torsional Rigidity 

• High Reduction Ratio 

• Extreme Ruggedness 

• And all this in a package only 3.5" in diameter 
and 3.56" in length 



HARMONIC DRIVE* HAS IT! 
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tended-rangc VHF facilities attempt to 
give periodic test calls to check useful 
range when operating conditions appear 
unusual. However, it is not feasible to 

as signal levels or precise maximum 
range for each day. This type of data 
is needed for best equipment design. 

Arinc’s analysis of qualitative data 
indicates that meteorological conditions 
play a dominant role in determining 
useful range on any day. according to 
Arinc’s R. S. Connell. Extremely long- 
range contacts appear to result from 
"radio ducts’’ caused by temperature 
inversion conditions which propagate 
VHF signals with unusually low losses. 

For example, the Arinc station near 
San Francisco, located at 1.450 ft. ele- 
vation overlooking the ocean, has com- 
municated with flights near Honolulu 
on a number of occasions and at least 
once talked with an aircraft at the 
Honolulu airport itself. Connell says. 

This station, using a 1-kw. trans- 
mitter and an antenna providing 18-db. 
gain, gives reliable service to 450 naut. 
mi. 90% of the time, and 50% of the 
time it reaches out as far as 800 to 
1,200 naut. mi., except during winter. 

During February, March and April, 
maximum range may fluctuate as much 
as 500 to 1,000 naut. mi. within a few 
hours, occasionally dropping to 200 
naut. mi. in the presence of a low-pres- 


sure trough located along the coast. 

Other Arinc stations are located near 
Seattle, Los Angeles, on Okinawa and 
on Maui Island in Hawaii. 

West Ford Test Set 
For Data Technique 

Technique which greatlv increases 
the speed at which digital data can be 
transmitted and received without errors 
has been successfully demonstrated by 
Massachusetts Institute of Technology's 
Lincoln Laboratory'. The transmission 
rate automatically adjusts itself to com- 
pensate for adverse conditions on a 
telephone line or radio circuit. 

The technique, which has applica- 
tion to space communications, will be 
tested on the recently launched Project 
West Ford orbital belt of hair-like di- 
poles (AW May 20, p. 54). 

The new sequential coding tech- 
nique. called SECO, has operated over 
an 800-mi. standard telephone line 
from Lincoln Laboratory in Lexington. 
Mass., to Syracuse, N. Y.. and back. 
Average transmission rate was 7,500 
message bits per sec., with rates up to 
9,000 message bits per sec. under fa- 
vorable conditions, compared with rates 
of 1 ,000 to 2,400 bits per sec. obtained 
with conventional techniques, accord- 
ing to Lincoln Laboratory. 


Where conventional techniques usu- 
ally result in an average of one error 
per min. of transmission. SECO oper- 
ated for 40 hr. and transmitted over a 
billion bits without a single message 
error, Lincoln Laboratory' reported. 

In operation, SECO transmits an av- 
erage of about 15,000 bits per sec., 
roughly half of which are used to carry 
the message while the remainder serve 
to check the accuracy of the received 
pulses. At periodic intervals, the trans- 
mitter stops to await acknowledgement 
from receiver that message has been re- 
ceived without error. If circuit inter- 
ference has obscured the message, trans- 
mitter automatically repeats the lost 
portion. If error-prone condition shows 
a long-term degradation in circuit 
propagation conditions, the system au- 
tomatically reduces its transmission 

Under reverse condition, transmis- 
sion rate automatically increases. 

Present maximum average total bit 
rate of 1 5,000 per see. is limited bv the 
capability of telephone lines. In the 
scheduled West Ford experiments, 
rates up to 50,000 per sec. will be tried. 
The SECO technique, according to 
Lincoln Laboratory' scientists, is the 
first demonstration of a truly self-adapt- 
ing communication system. It should 
provide greater message capacity in 
communication circuits. 



These positions offer both challenge and reward 
to men interested in analytical research studies 
on helicopters and other V STOL aircraft. Work 
will be extremely varied and will include prelimi- 
nary evaluations of novel configurations, as well as 
objective long-range studies on the design and 
operation of all types of V/STOL aircraft. 
Corporate-sponsored and with strong management 
backing, this program offers both personal security 
and advancement opportunities to outstanding 
men with M.S. degrees or directly applicable 

Facilities include one of the nation’s largest in- 
dustrial computational laboratories. Educational 
opportunities under a corporation-supported pro- 
gram are available. Publication of technical papers 
is encouraged. 


Write today to Mr. E. F. Ciriack . 


Research laboratories 
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. . . thinking space . . . 


to think of space . . . 


Under Chrysler Corporation's belt is a solid 
decade of experience and success in research, 
design, development, fabrication, assembly, test 
and launch support of large liquid-propelled 
missile systems and space boosters. 

Now CHRYSLER Corporation SPACE Division 
faces its most demanding assignment: prime 
contractor on the long-range SATURN I Space 
Program. It offers exciting careers in many disci- 
plines. including those to improve performance 
and develop new concepts for this vehicle. 

It is into this stimulating professional atmos- 
phere that you are invited. There's room at the 
top and at all levels for creative minds thirsting 
for the opportunity to think in new engineering 
and scientific dimensions. 


Chrysler activities on the Saturn I are divided 
among three congenial and pleasant Southern 
locations— NEW ORLEANS. HUNTSVILLE and 
CAPE CANAVERAL. 

If you have a degree and experience in one 
or more of the disciplines listed on the page 
opposite, investigate the potential of a career 
with Chrysler. 

Send your resume, in complete confidence, 
to Section A-4, Personnel Department, at the 
location of your choice: 

P.O. Box 26018, New Orleans 26, La. 

P.O. Box 857, Huntsville. Ala. 

1111 Sheridan Road, Melbourne. Fla. 

An equal opportunity employer. 


SPACE DIVISION 


& 


CHRYSLER 

CORPORATION 


USAF Electronics Technology Lab 
Plans Extensive Bionics Studies 


Dayton— List of cnginccring-bionics 
projects currently planned for the next 
several years and a summary of current 
programs under way were reported 
here by Lt. Col. L. \t. Butsch, chief of 
bionics and computer branch in USAF's 
Electronics Technology Laboratory, dur- 
ing the recent National Aerospace 
Electronics Conference. 

The engineering-bionics program, 
with a Fiscal 1965 budget of about 
SI million and a Fiscal 1964 budget 
expected to be nearly the same size, 
is supplemented by a slightly smaller 
budgetary effort carried out in biological 
bionics by USAF's Aerospace Medical 
Laboratory. 

Summary of existing and planned 
engineering bionics projects is shown 
below. Projects listed as “In-House" 
may involve small contract awards to 
companies outside the Laboratory for 
scientific support. 

TASK 41600: Primary Elements & 
Techniques: 

(a) Biological Laws &• Effects. 
Contractor: Adaptronics. Inc., Alex- 
andria, Va. 

A compilation of biological laws, 
effects, and phenomena with asso- 
ciated physical analogs is being made 
on a continuing basis. The purpose 
is to help engineers obtain informa- 
tion about biological systems for 
use in building more efficient 
machines. 

(b) Visilog 

Contractor: General Electric, Ithaca, 
N. Y. 

The purpose is to use information 
obtained from studies of human per- 
ception to build a machine which 
can perform some of the functions 
of the human eve. These include 
avoiding collisions in unfamiliar ter- 
ritory by judging distances and time 
to contact. 

(c) Analog of the Ear 

Contractor: ITT Federal Labora- 
tories. Nutlev. N.J. 

A device is being constructed, 
using transmission line principles, 
which duplicates the important 
auditory functions of: (1) conver- 
sion of signals from time domain 
to space domain, (2) frequency 
sensitivity, (3) signal-to-noise-ratio 
enhancement. Further work will 
be directed toward utilization of 
this device as an input sensor to an 
adaptive network. 

(d) Living Cellular Analogs 
Contractor: Planned 

Biological systems are composed 
of many different types of cellular 


elements (such as the neuron) that 
are required to perform vital func- 
tions. It is the purpose of this 
effort to understand the functions 
such cells play in biological systems 
and derive adequate physical ana- 
logs of such elements. 

(e) Biological Materials &• Physical 
Analogs 

Contractor: Planned 
In living systems, function or 
performance is often attributable to 
the material involved. A study of 
the similarities and dissimilarities 
of biological and physical materials 
is intended to reveal the most ap- 
plicable physical analogs for the 
exploitation of the engineer. 

TASK 416002: Man-Machine Interface: 

(a) Electromyograph 

Contractor: Space Laboratories. 

Van Nuys, Calif. 

In certain conditions such as 
high-g, the human ann cannot be 
raised to perform necessary func- 
tions. By amplifying the electrical 
potentials picked up from the mus- 
cles when the pilot wishes to move 
his arm, a booster can be used to 
bring the ann into the desired 
location. 

(b) Muscle Substitute 

Contractor: Lab For Study of Sen- 
sory Systems, Tucson, Ariz. 
An artificial muscle is being de- 
veloped to lift hcavv loads short 
distances with very high (909f or 
better) efficiency. This may be use- 
ful especially tinder high-g condi- 
tions or under other conditions 
where muscles arc absent or func- 
tioning poorly. 

(c) Tactical Perception 
Contractor: Stanford Research In- 
stitute. Palo Alto, Calif. 

When the pilot’s visual and audi- 
toiy senses are overloaded or not 
c-apablc of receiving information for 
other causes, the tactile ( touch 1 

information. A matrix of small jets 
of air has advantages over other 
types of tactile stimulation in that 
it docs not readily adapt out. is 
not unpleasant over long periods of 
stimulations and is capable of being 
localized. 

(d) Intercommunication Concepts & 

Compatibility 
Contractor: Planned 
Detailed knowledge of the com- 
patibility of men and machines, in 
which men are an integral part of 
the system, is required. Methods 
must be found to increase the trans- 
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Engineering Opportunities at 
Hamilton Standard 


To meet the life support requirements of long-duration space flights, an efficient, largely regenerable 
environmental control system will be needed. The primary design parameters: extreme reliability plus 
simple modular construction for easy maintenance. 

The water separator shown above is part of this system now under advanced development at Hamilton 
Standard. In addition to separating condensed moisture from the air, the device, when integrated with 
space capsule environmental control equipment, utilizes centrifugal force to pump the condensate 
to a storage vessel. 

Other problems now being studied by Hamilton Standard's life support equipment engineers include: 
improved cryogenic storage systems for zero g applications, carbon dioxide removal and reduction, 
two-gas atmosphere pressure control systems, and rejection of metabolical equipment heat via space 
radiators. All this will require proven techniques in systems analysis and integration in order to insure 
dependability and efficiency. 


Dealing with these and other problems, Hamilton Standard engineers and scientists are a special breed 
of men. They are men capable of coordinating complex programs, men who can maintain close liaison 
with customers, men who can visualize and pursue the total program. They are men with a strong 
analytical bent, willing to wrestle with problems now that can lead to proposals in the years ahead. If 
you are this kind of man, and you qualify for any of the positions listed, send your resume to: 

Mr. H. O. Wakeman, Personnel Department. 


DESIGN ENGINEERS-with background in structural design o( air- 
craft or aircraft components. Familiarity with mechanical design of 
heat exchangers, rotating machinery, hydraulic and pneumatic 
valves. Familiarity with system analysis involving establishment of 
schematics and trade-off studies. Some experience in structural 
and thermodynamic analysis. 

ANALYTICAL ENGINEERS-with experience that has emphasized 
analytical studies in thermodynamics and heat transfer. Familiarity 
with environmental system concept, analysis, and trade-off studies. 

sign and test analysis. 

DEVELOPMENT ENGINEERS-for varied assignments on mechan- 
ical systems involving heat exchangers, rotating machinery, hy- 
draulic and/or pneumatic equipment. Should have experience in 
devising and conducting environmental tests for structural and 


dynamics, heat transfer, hydraulics, pneumatics, and electricity. 
ADVANCED PLANNING ENGINEERS-to conduct preliminary de- 
sign and research studies, prepare and present new product 
technical proposals. Requires knowledge of thermodynamics, heat 
transfer, environmental system analysis, control dynamics, and 
cryogenics. Some experience in hardware development and cost 
estimating of engineering programs. 

TEST/RELIABILITY ENGINEERS-with experience in structural and 
failure analysis of mechanical systems involving heat exchangers, 
rotating machinery, hydraulic and pneumatic valves. Knowledge of 
fabrication and test procedures for such systems. Preferred back- 
ground includes familiarity with techniques of reliability analysis, 
reliability testing, and failure analysis, and experience in applying 
these techniques in setting system reliability goals, apportioning 
reliability to system components, and monitoring component and 
system development to achieve assigned goals. 


Hamilton United 
Standard “Aircraft 


fer rate of intelligence between man 
and machine in such systems. 

(e) Analysis of Intercommunication 

Mechanisms 
Contractor: Planned 

Additional knowledge is required 
regarding the channel capacity of 
the physical senses of man and the 
most efficient methods for trans- 
fer of information from man to 
machine and vice versa. A de- 
tailed analysis of the mechanisms 
employed by human beings for in- 
formation transfer will be accom- 

(f) Psychophysical Effects 
Contractor: Planned 

This effort involves investigations 
of spatio-temporal aspects of psy- 
cho-sensors - events or states. Ex- 
amples are spatial resolving power 
of the tactile sense and feasibility 
studies of the recall of physiological 
states during zero-g by means of 
hypnotic techniques. 

(g) Biological Instrumentation 
Contractor: Planned 

This work is intended to provide 
advanced techniques and devices 
for instrumenting the biological or- 
ganism in order to sense, transmit, 
and display physiological and psy- 
chological data in support of the 
basic project objectives. 

TASK 416003: Bionic Subsystem 
Techniques: 

(a) Probability State Variable (PSV) 

Devices 

Contractor: Adaptronics. Inc. 

This effort involves a study of 
decision processes, and control and 
communications processes in net- 
works of PSV devices in relation 
to requirements for learning abilitv 
of the network subject to fixed or 
autonomous goals, and for problems 
involving a minimum of a priori 
information. 

(b) Crystal Color Centers 
Contractors: Carson Laboratories, 

South Glastonbury, Conn. 

Feasibility studies of bleached 
color centers are required to obtain 
high-density three-dimensional data 
storage. Biological systems are 
thought to store up to 10“ bits of 
information, useful for performing 
such functions as learning and de- 
cision. Physical analogs of such sys- 
tems can be expected to require 
memories of a similar size eventu- 
ally. 

(c) Bionic Logic Theory 
Contractor: Planned 

1. Distributive Logic — A logic 
amenable to the structure found in 
bionic networks is required to de- 
fine such networks and to be used 
as a model of this dynamic response. 
The distributive logic to be estab- 
lished will be capable of modeling 


both random and regularly con- 
nected nets. 

2. N-ary Algebra and Multi-State 
Logic— Due to the ready availability 
of devices having two stable states, 
and a Boolean algebra for describing 
their use in binary variable prob- 
lems. the potential advantages of 
three-state devices and correspond- 
ing ternary algebra has been largely 
neglected. This effort would investi- 
gate an N-arv algebra, of which bin- 
ary and ternary are special cases, and 
would develop a logic for general 
multi-shite devices. Such devices 
appear to have particular applica- 
bility to asynchronous circuits, 
where the additional states could be 
interpreted not as “true” or "false” 
but as "maybe” functions of time. 

3. Asynchronous Logic — Asyn- 
chronous logic is a relatively little 
known and explored technique 
whereby an automaton network op- 
erates in a truly time-independent 
mode, operating sequentially with- I 
out receiving periodic timing. 

(d) Central Nervous System Structure 

and Physical Analogs 
Contractor: Planned 

Control and operation of biologi- 
cal systems emanates from the cen- 
tral nervous system. The structure 
of the central nervous system is ex- 
ceedingly complex, but does pro- 
vide clues as to the structure of 
physical analogs with like capa- 
bilities. Tin’s effort is intended to 
provide an adequate frame of refer- 
ence for the general structure of 
bionic control svstem. 

TASK 416004: Bionic Systems 

(a) Peripheral Access Lattice Structures 
Contractor: Space General, El 

Monte, Calif. 

This effort involves investigations 
of simplv-eonnectcd lattice struc- 
tures in order to determine their 
capability of performing elemental 
logic functions. These devices are 
expected to exhibit adaptive behav- 
ior through peripherally applied 
conditioning stimuli. 

(b) Neurotron Networks 
Contractor: Adaptronics. Inc. 

This effort involves the study of 
neurotron networks by mathemati- 
cal theory and computer simulation 
with regard to fixed and autono- 
mous goals and sub-goals. (The 
neurotron is a highly sophisticated 
neuron model.) This will include 
the network simulation of a chess | 
player, an audio sound synthesizer, 
and a paper study of the best im- 
plementation techniques for neuro- 
trons and the construction of one 
model from these studies. 

(c) Epistemology Fundamentals 
Contractor: Adaptronics 

The purpose of this work is to 
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Systems Engineers . . . 


There’s no place to get lost 
in our weapons systems group 


It works two ways. If you can’t measure 
up, you’ll find out in a hurry. If you’re 
outstanding, you'll be recognized just as 
fast. We think good men like it that way. 
How about you? 

Right now, Honeywell is expanding its 
weapons systems capability. If you can 
qualify, you can get in on the ground floor of 
this group just as it’s beginning to blossom. 
We think you’d like it here . . . and stay 
Good systems men stay at Honeywell. 
We have one of the lowest professional 
turnover rates in the industry— less than 
half the national average. There are good 
reasons for it: 


You’ll have professional freedom 

That could mean a lot of things in dif- 
ferent companies. At Honeywell, it means 
you’re on your own. We hire a man to do 
a job, not to tell him how to do it. One of 
the strongest incentives you’d have is 
tough competition. It replaces the con- 
fining supervision you find in many 
companies. 

You’d work with men who recognize 
and respect good work. You'd operate in 
a climate of true scientific professionalism. 

Think you would like Honeywell? 

The jobs listed below are typical 
of our present openings. 


Start with growth . . . 

Honeywell’s Ordnance Division has grown 
fast— but steadily and carefully. We’ve 
doubled our size every 3 years since 1954. 
We’re not an awkward young giant, or a 
one-contract wonder. 

Our systems men will make major con- 
tributions to the continuation of this 
growth and they know it. What’s more, 
management has committed itself to con- 
crete support of this weapons systems 
group and its mission. The door is open 
to you, too, if you’re qualified. 

You’ll get merit pay and promotions 
Good men like to set their own pace, and 
Honeywell lets them. We pay and pro- 
mote to recognize individual performance 
and progress. 

Although we know it’s not a primary 
consideration, our fringe benefits are com- 
petitive, too. Honeywell pays full tuition 
and book costs for advanced degree work. 
We offer insurance. Retirement. Stock 
purchase plans, etc. 




If you’re qualified, write us. Mail a brief 
summary of your qualifications including 
salary requirements to: 

William W. Craven 
Honeywell Ordnance Division 
620 No. 2nd St., 

Hopkins (Minneapolis), Minnesota 
Or, call him collect in Minneapolis 
at WEst 5-5155 


Honeywell 

An equal opportunity employer 

To explore professional opportunities in other Honeywell locations, coast to coast, send your 
application in confidence to Mr. H. O. Eckstrom, Honeywell, Minneapolis 8, Minnesota. 


develop from a small set of primi- 
tives (fundamental definitions or ax- 
ioms) the basic structural concepts 
of machine intelligence. The proc- 
ess which characterize machine in- 
telligence (learning, perception, etc.) 
must then be deducible analytically 
from the structural model so ob- 
tained from the primitives. 

I cl) Adaptive “Sandwich” 

Contractor: Adaptronics 
This work element involves re- 
search on the implementation of 
learning automata by the develop- 
ment of goal-directed systems that 
arc able to form their own com- 
ponents and circuits as necessary. 
Layers of elecroluminescent, pho- 
toconductive, and transparent con- 
ductive layers to act as resistors, 
condensers and other electronic 
components as required are utilized, 
together with an analysis storage 
mechanism. 

(e) AF System Decomposition Into Op- 

erating Parameters 
Contractor: Planned 

It appears that multiple-input 
and/or multiple-output time-sequen- 
tial switching circuits may serve as 
appropriate models for systems, and 
that anything of a general or theo- 
retical nature that can be deter- 
mined about these circuits is appli- 
cable to system problems. Of funda- 
mental importance to this effort is 
the understanding, treatment, de- 
sign and development of any AF 
system by decomposing it into its 
fundamental parts and isolating the 
significant, interrelated parameters. 

(f) AF System Goal Structure and 

Contractor: Planned 
The primary approach to be taken 
is to analyze the over-all mission goal 
structure of an Air Force operational 
system and of an appropriate bionic 
system and establish means of corre- 
lating these goals. Implicit in this 
approach are considerations of lan- 
guage, physical structure, and tem- 
poral compatibility. 

(g) Statistical Analysis of Performance 
Contractor: Planned 

Methods of statistical mechanics 
will be employed to assess perform- 
ance of both models of systems and 
systems that have been constructed. 
Parameters must be determined that 
will provide a capability for mean- 
ingful evaluations of bionic system 
performance. 

(h) Reliability of System Through Bi- 

Contractor: Planned 
Intensive reliability studies will 
be conducted along the lines of 
simple component redundancy and 
other techniques such as threshold 
logic and self-repairable adaptive sys- 


DEFENSE CONTRACT AWARDS 

SECOND FISCAL QUARTER SUMMARY — 1963 


Now available free from AVIATION 
WEEK & SPACE TECHNOLOGY are 
summary reports of defense contract 
dollar awards covering the second fiscal 
quarter of 1963. These reports show de- 
fense dollars awarded in 179 product/ 
system categories as compiled by Frost 
& Sullivan, Inc. Information is also avail- 
able on the second fiscal quarter 1962; 
third fiscal quarter 1962; fourth fiscal 
quarter 1962; and first fiscal quarter 
1963. 

Reports are available on an individual request 
basis in the following system areas: 

Data Processing 
Navigation 

Meteorological Systems & Components 
Vehicles, Ordnance, Vessels 

Electronic Warfare 
CBR Warfare 
Communications 
Missiles & Space 

Basic Research 

Miscellaneous Components & Sub- 
Assemblies 

Contact your AVIATION WEEK & SPACE 
TECHNOLOGY District Manager or write to: 

AVIATION WEEK & SPACE TECHNOLOGY 

RESEARCH DEPARTMENT 

330 West 42nd Street, New York 36, N.Y. 


f Aviation Week <§ 

& Spate Technology 

A McGraw-Hill Publication 
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PHYSICISTS 

MATHEMATICIANS 

The Avionics Systems organiza- 
tion at NAA-Columbus offers 
scientists and engineers at the 
advanced degree level, the oppor- 

developmcnt of effective airborne 


System Analysis 
System Integration 
Computer Programming 

One of the nation’s largest ci 
l-cquipped laboratories ari 


COLUMBUS DIVISION A 
NORTH AMERICAN AVIATION ^ 



terns to build reliable systems from 
unreliable components. 

TASK 416005: Experimental Synthesis 
of Bio-Subsystems and Systems: 

(a) Theoretical Studies of Network Be- 

havior 

Contractor: Planned, In-House 
This work element includes 
mathematical investigation of ran- 
dom and regular networks with re- 
spect to signal propagation, input- 
output. "memory," storage effects, 
domain formation and propagation. 

(b) Empirical Studies of Network Bc- 

Contractor: Planned, In-House 
Bionic networks will be con- 
structed and operated under varvmg 

network responses to such stimuli. 
Both static and dynamic characteris- 
tics of these networks will be ob- 
tained. 

(c) Multidirectional Information Trans- 

fer Techniques 

Contractor: Planned, In-House 
Intrinsic in neuron networks of 
living systems is the ability to com- 
municate not only unidirectionally 
between sensor and brain or brain 
and effector mechanism on a mi- 
croscopic scale but also multidirec- 
tionally between localized networks 
on a microscopic scale. Multidirec- 
tional path building techniques us- 
ing three-dimensional repetitive cir- 
cuits will be investigated as well 

ing mutual coupling. 

(d) Associative Memories 
Contractor: In-House; 1 in Progress, 

} Planned 

1. Rather than employing present 
data processing techniques that as- 
sign a numerical address to specific 
memory locations and addressing 
these locations, memories may be 
content addressable by comparing 
a word of information to all those 
stored in the memory sinuiltanc- 

2. To enhance efficiency, tech- 
niques have been proposed whereby 
memory is distributed throughout 
the logical structure of automata 
rather than having a centralized 
memory structure. Implicit in these 
techniques is that the memory, 
rather than being discrete modules, 
might take the form of logic mod- 
ule delav. 

TASK 416006: Experimental Adaptive 
and Autonomous Systems 

(a) Artron Networks 

Contractor: Planned, In-House 
Experimental results of the adap- 
tive circuit behavior of a large num- 
ber of Artron devices will be ob- 
tained both by simulation and ex- 
perimental operation of these de- 


(b) Optical Ncuromimes 
Contractor: Planned, In-House 

This work will lead to the reali- 
zation of adaptive behavior through 
the employment of photoconduc- 
tors, cinematographic techniques 
and analog storage by high-speed 
partial circuit printing. 

(c) Network Access Research 
Contractor: Planned, In-House 

Investigations of means for ob- 
taining access on the micro-scale 
to circuits or networks will be con- 
ducted utilizing such techniques as 
laser fine-focusing, micro-electrode 
fonnation (by photo-reduction in 
photosensitive glass) or similar 
methods. 

(d) Taxonomy of Adaptive Systems 
Contractor: In-House, in Progress 

This effort will consist of classi- 
fying adaptive systems according to 
psychological and physiological attri- 
butes and realizable constraints, clas- 
sification of generation procedures 
and modeling a subclass of the gen- 

(e) Information Coding of Living Sys- 

tems and Physical Analogs 
Contractor: ln-ilt>use, i in Progress, 
I Planned 

Research into the basic nature of 
infonnation transfer within a living 
system complex has established the 
fact that nerve stimuli are trans- 
mitted in a pulsed rather than in an 
analog (magnitude) mode. The na- 
ture of these pulse trains has not 
been fully analyzed in that the rela- 
tive importance of the various forms 
of pulse coding (such as pulse am- 
plitude, pulse width, and pulse po- 
sition) has not. as yet. been fully 

However, some observations have 
been documented which support a 
theory of pulse interval coding in 
the transmission of nerve stimuli. 

Since the method of data process- 
ing (whatever its exact nature) is 
undeniably most efficient in a living 
system, the possible reduction of the 
infonnation coding process to ac- 
tual physical analogs is of consider- 
able significance in improving ma- 
chine data-transfer and processing 
methods. 

Observations have been docu- 
mented which shall establish par- 
ticular transfer functions along nerve 
paths. The possibility of realizing 
complex functions involving feed- 
back loops, filters, and possibly even 
active components without the 
necessity of digital-analog conver- 
sions appears feasible utilizing a 
pulsed-interval code approach. The 
reduction of these concepts to phy- 
sical analog realizations will require 
investigation of the exact nature 
of the data code and transfer junc- 
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tions. Also, the clement structure 
of the data paths must be carefully 
analyzed in order to realize an effi- 
cient structure of the related physi- 
cal analog. 

(f) Sequential Network Logic 
Contractor: In-House; } in Progress, 

5 Planned 

Continuing studies in sequential 
network logic are required for the 
development of techniques which 
will efficiently describe and serve as 
design criteria for large sequential 
networks. Intensive work is re- 
quired on the problems of making 
optimum state reductions and state 
assignments as network size be- 
comes large. This effort will serve to 
complement a separate study in 
asynchronous logic, by contributing 
a more detailed knowledge of se- 
quential hazards and of the effects of 
varying clement time delays. 

(g) Error Detecting and Correcting 

Codes 

Contractor: In-House; I in Progress. 

J Planned 

Error detection and correction 
techniques, depending upon the 
basic data code, arc complicated by 
the requirement for residue code 
inclusion and/or redundant equip- 
ment. An approach which builds on 
the known capabilities of biological 
systems to detect, correct, and 
adapt should provide for efficient 
error detection and correction. 

TASK 416007: Stmcturc-Functional 
Relationships 

(a) Relationships Between Infonnation 
Measures and Matter Energy 
Contract: Planned, In-House 

Theoretical (and experimental) 
studies of the relationship between 
information theory and chemical 
thennodvnamics are required to 
provide basic knowledge as to infor- 
mation transfer capacity via different 
media for use in bionic systems. 
This work is intended to correlate 
information transfer and capacity 
with the known relations between 
energy and matter. 

(b) Bionic Evolution 
Contract: Planned, ln-Housc 

For bionic systems to ever be 
capable of recreating themselves, 
means must be determined for 
evolving desired characteristics, and 
means for creating mutations or 
changes under controlled conditions 
must be determined. 

An excellent example of this ca- 
pability is known to exist in biologi- 
cal systems in the genes and chro- 
mosomes. Theoretical mathemati- 
cal studies of number sets have 
revealed a means of evolving num- 
ber codes in much the same manner 
found in living systems and show 
great promise in planning the de- 
sign of bionic systems. 


About paper 
for direct-writing 
oscillographs: 

Always order as “Kodak Linagraph Direct Print 
Paper.” The name has been around for a while, but what 
it covers is always subject to improvement. Today’s 
Kodak Linagraph Direct Print Paper permits the same 
high writing speed as hitherto. The trace pops up quicker, 
however. It’s darker on a lighter background. It keeps 
longer before treatment for permanence. It looks better 
after the treatment. 

Why not have the benefit of little advances like that 
as soon as they come out? Keep in touch with Eastman 
Kodak Company, Photorecording Methods Division, 
Rochester 4, N. Y. 


Kodak 



AVIATION WEEK & SPACE TECHNOLOGY, 


24, 1963 


. ■ > 

4= FILTER CENTER 4 

*— - .00000; 1 

► Helicopter Avionics Bidders— Eight 
companies which submitted bids in 
Navy's recent HHX (integrated heli- 
copter avionics systems) competition 
(AW June 10, p. 39) were Autonetics, 
Burroughs. General Electric, Interna- 
tional Business Machines. Minneapolis- 
Honeywell, Nortronics, Teledyne and 
Texas Instruments. 

► Pliilco Incorporates Acronutronic— 
Aeronutronic Div. of Ford Motor Com- 
pany will become a division of the com- 
pany's Philco Corp. effective July 1. 
The move is intended to improve coor- 
dination of Ford’s space and defense 
activities, according to the company. 
In recent months Acronutronic's pri- 
mary activities centered on the Shille- 
lagh missile, re-entry body and decoy 
programs and an anti-submarine warfare 


► Laser Weapon Activity— Development 
of a high-energy radiation device by 
Korad Corp. for the Navy’s Bureau of 
Weapons has been resumed after a lapse 
in the program earlier this year. Effort 
apparently is aimed at achieving highly 
intense laser beam outputs applicable 
to exploration of radiation weapons. 


The program is now under the super- 
vision of the Naval Ordnance Labora- 


► Lcar Sicglcr Research Shakeup— John 
Burke, senior vice president of Lear 
Siegler, Inc., has assumed duties as act- 
ing manager of Lear Siegler Research 
Laboratories with the resignation of 
Dr. Jay Tol Thomas, director of re- 
search for the corporation. Dr. Herbert 
Matare, who joined Lear Siegler from 
Bendix late last year has been named 
technical director. Earl H. Blevis, pre- 
viously vice president of engineering, 
American Micro Devices, has been 
named manager of Microelectronics, 
replacing Leroy Darling, who resigned. 
Darling had been acting manager of 
Microelectronics, succeeding Dave 
Moore, manager, who resigned earlier 
this year. Moore continues as a con- 
sultant to the company. Replacements 
for other technical personnel who re- 
cently left the company have not been 
named, according to a Lear Siegler 

►Signed on the Dotted Line-Recent 
major avionics contract awards include: 
• Control Data Corp., Minneapolis— a 
$2.2-million contract from North Amer- 
ican Aviation for six 924-A computer 
systems to be used in automatic check- 
out of Saturn 3 booster vehicles. 


• Electronic Communications, Inc., re- 
search division, Timonium, Md.— a 597, 
751 award for a test of a self-focusing 
phased-array antenna, from Rome Air 
Development Center. 

• General Dynamics/Electronics-Roch- 
ester-a 568,400 contract for study of a 
magneto-acoustic coincident-pulse stor- 
age system expected to provide a read- 
out rate of several megacycles, from Na- 
tional Aeronautics and Space Adminis- 
tration. 

NEW AVIONIC 
PRODUCTS 


• Ultra-high speed switch, Model DS1 1, 
a SPDT solid-state type has switching 
speed of less than 10 nanoseconds 
(milli-microseconds) over frequency 
range from d.c. to 200 me. Device 
weighs only 6 oz., measures 1 i x 1 i x 3 
in. It can handle 250 mw. of RF power, 
provides more than 60-db. isolation up 
to frequencies of 100 me.. 40 db. from 
100-200 me., with 2 db. maximum in- 
sertion loss. Manufacturer: Sanders As- 
sociates, Inc., 95 Canal St., Nashua, 
N.H. 

• Pulse train generator provides source 
of variable pulses at frequencies up to 
200 me. for testing computer logic cir- 
cuitry, permitting quantitative evalua- 


tion of system response and recovery as 
a function of amplitude, frequency and 
pulse duration of input signal, device 



permits independent variation of timing 
and duration of four separate pulses. 
Manufacturer: Nanosecond Systems, 
Inc., 176 Linwood Ave., Fairfield, 


• Injection laser diodes, available in 
family of both coherent and non- 



coherent emitter types, include gallium- 
arsenide unit emitting at 8,400 Ang- 
stroms and gallium-arsenide-phosphide 
diodes emitting at 6,200 to 8,400 Ang- 
stroms, depending upon ratio of arsen- 
ide and phosphide. Laser thresholds for 
devices range from 1,000 to 10,000 
anrps/sq. cm. Standard diodes are avail- 
able in glass enclosures. Electro-Nuclear 
Laboratories, Inc., 2443 Leghorn St., 
Mountain View, Calif. 


• Combination torquer-pickoff, for use 
in gyroscopes and accelerometers, pro- 
vides d.c. torque source and a.c. pick- 



off signal from single device. Torque 
output is 100 dyne-cm. per milliamp 
with linearity of 1 % per degree. Pick- 
off output is i v./deg. with linearity 


of 1 % over range of ±1 deg. of travel. 
Device measures 1 in. in diameter. 
Manufacturer: Sperry' Electro Devices 
Laboratory, Great Neck, L. I, N. Y. 


• Electrometer tube. Type CK587, pro- 
vides low-noise amplification of ex- 



tremely weak signals in the order of 
0.05 micro-microamperes (5 x 10' 14 
amps). New pentode draws only 0.0075 
watt total power under typical operating 
conditions. Tube, expected to find use 
in ion chambers, photo-multipliers and 
biological transducer probes, is 1 in. 
long with a cross section of 0.23 x 0.29 
in. Manufacturer: Raytheon Company, 
Industrial Components Div., 55 Chapel 
St., Newton 58, Mass. 


Problem : 

TAME THE 
BIG FLAME! 

The assignment: Build and test-fire America's first 
one million pound thrust, 156" diameter solid pro- 
pellant rocket engines, with special emphasis on the 
use of jet tabs for thrust vectoring. Motor number 
one to be tested within eight months! To guide and 
control this Niagara of fire is the core of the vital 
defense project recently awarded Lockheed Propul- 
sion Company by the Space Systems Division of 
the Air Force. 


Roaring out of the exit cone at Mach 3 and a 
temperature over 3,000 degrees E, the big 
flame must be tamed and directed; an engi- 
neering challenge of the first magnitude. 
This crucial program is of more than usual 
interest to scientists and engineers concerned 
with growth and development. For it means 
this young, fast-growing company is now in 
position to provide even more in the way of 
ground-floor openings. 
scientists and encineers s We know our best 
years are ahead of us— just as your best years 
are ahead of you. Therefore, we invite you to 
explore openings in: Operations Analysis; 
Propulsion Analysis; Visco-elasticity; Design 
Engineering; Proposal Engineering; Project 



Engineering; Tactical Weapons Engineering; 
Propellant Development; Physical or Inor- 
ganic Chemistry; Chemical Engineering; 
Thermodynamics; Aerodynamics; Stress and 
Stress Analysis; Reliability Engineering. 
Write: Professional Employment office, Dept. 
5006, P.O. Box 111, Redlands, California. An 
Equal Opportunity Employer. 

PS.— A word to the wives (husbands, too). 
Living is mighty pleasant in Redlands. This 
smog-free, friendly community, with fine 
schools and universities, shopping centers, 
etc. is only an hour and a half drive from Los 
Angeles; and with quick access to famed 
Southern California mountain, desert and 
beach resort areas. 


LOCKHEED 


PROPULSION COMPANY 


REDLANDS, CALIFORNIA 
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Which one 



Is it shark talk or salmon mut- 
terings? Fish or sob? Friendly 
sub or marauder? Can you con- 
vert the sound to data? Store 
it? Recall it? Analyze it? 

AT AUTONETICS the answers to questions like these are further- 
ing progress in anti-submarine warfare . . . identification of space 
objects. .."jamming" the ocean... medical diagnosis. ..guidance 
control. 

Are you the kind of inquiring specialist who would like to work 
with Autonetics in these important, exciting areas? Current 
opportunities include these: 

Control Systems Specialist: Involves the synthesis and anal- 
ysis of modern control systems utilizing statistical signal analysis 
techniques, adaptive control techniques and multivariable 
optimization techniques. 

Information Sensing Systems Specialist: Performs synthesis 
and analysis studies of advanced electromagnetic sensing 
systems as applied to such fields as communications covering 
the infra-red, optical and ultraviolet spectral regions. 

Systems Analyst: Conduct environmental studies; design and 
analyze systems to ensure optimum utilization of instrument 
capabilities as related to ballistic missile, ship, and manned 
space vehicle guidance systems. 

If you are ready to move ahead with one of the nation's top 
electronics organizations, send a resume toA. F.Theibert, Profes- 
sional Recruiting Services, Autonetics, Bldg. 68, Anaheim, Calif. 



Autonetics @ 

MANNING THE FRONTIERS OF ELECTRONIC PROGRESS 


WHO'S WHERE 


(Continued from page 23) 

Frank A. Metz, staff engineer. Satellite 
Control Systems Office, Systems Research 
and Planning Div., Aerospace Corn., Los 
Angeles, Calif. Also: Dr. Peter R. Schultz 
and William C. Ycngst, staff engineers. 
Guidance Systems Dept., Systems Research 
and Planning Div. 

John B. Dastrup, chief engineer, Indus- 
trial division of the Cubic Corp., San 
Diego, Calif. 

J. L. Brooks, manager-research and engi- 
neering. Sensor Products, General Dynam- 
ics/Electronics, San Diego, Calif. 

Joe P. Schindler, vice president-market- 
ing. Polarad Electronics Corp., Long Island 
City. N. Y. 

George J. Hart, executive vice president 
and general manager. Cinch Manufacturing 
Co.. Chicago, 111. 

John T. McGraw, vice president. Royal 
Industries, Inc., Pasadena, Calif.; he con- 
tinues as executive vice president of the 
Vard Div. 

Paul L. Hottc, a vice president, P. R. 
Mallory Sr Co., Inc., Indianapolis, Ind. 

MacDonald Goodwin, vice president- 
defense marketing. Model Engineering tie 
Manufacturing Corp., with offices in Wash- 
ington, D.C. 

Robert L. Detwilcr, vice president-engi- 
neering, Miller Research Corp., Baltimore, 
Md., and Robert C. Ruhl, vice president- 
marketing. 

Rear Adm. Daniel V. Gallerv (USN, ret.), 
naval consultant to the president of Kolls- 
man Instrument Corp., Elmhurst, N. Y. 

Alfred D. Gronncr, chief engineer, Sim- 
monds Precision Products, Inc., Tanytown, 
N. Y. 

Elmore Brolin, general manager, Electron 
Products Div., Marshall Industries, San Ma- 
rino, Calif. 

Charles L. Winchester, publications serv- 
ices specialist. Eitel-McCullough, Inc., San 
Carlos, Calif. 

Richard W. Coolbaugli, corporate staff 
engineer. Scott Aviation Corp., Lancaster, 
" v ‘ ’ '"harles L. Richter, manager. 


Contra 


public 


A. Cluster, dire 


if field ( 


igineenng. 


Telecomputing Corp., Los Angeles, Calif. 

Royce B. McKinley, vice president-finance 
and administration, Space-General Corp., El 
Monte, Calif., a subsidiary of Aerojet-Gen- 
eral Corp. 

Warren B. Offutt and George I. Tou- 
manoff. appointed technical assistants to the 
president of Airborne Instruments Labora- 
tory (AIL) Division of Cutler-Hammer, Inc., 
Deer Park. N. Y. 

E. Jack Lancaster, manager of quality 
assurance for American Machine and Foun- 
dry Co., has been elected president of the 
American Society for Quality Control, suc- 
ceeding Dr. A. V. Fcigcnbaum, manager of 
manufacturing operations and quality con- 
trol for General Electric Co., now board 
chairman of the Society. 

Ward B. Dennis, corporate vice president- 
development planning, Northrop Corp., 
Beverly Hills, Calif. 
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GENERAL ELECTRIC ENGINEERING OPPORTUNITIES 



ACT NOW FOR ASSIGNMENTS ON PROJECT APOLLO 

"The requirement for the Integration and Checkout program arises from the unique characteristics ...of Apollo 
. . , which distinguishes it from other projects. These include (I) the serious consequences of failure as measured 
in terms of national prestige, human life and cost; (2) the complexity ...in terms of the technology required and 
the numbers and types of industrial contractors Involved; and (3) the long period of operations in the space 
environment with no significant maintenance or repair possible." 

at the Aeronautics and Space Committee Hearings, 
U.S. House of Representatives, 1963. 


General Electric's Apollo Support Department has oeen selected to assist NASA in the integration support, checkout and reliability 
assessment of the Apollo system. Without doubt, it takes an unusually mature and competent man to perform under the realization 
that his individual work can be of significant importance to such a program. 

If you are the kind of person who thrives on such responsible work, there's a place for you with General Electric. We've already put 
together the most impressive team ever assembled in the General Electric Company for this program . . . however, there arc many oppor- 
tunities still available to the right men. From the listings below you can determine your own opportunities. Contract Programs: 
CHECKOUT . . . work consists of two distinct parts. First, a continuation of current engineering study efforts to provide NASA with 
checkout systems analysis, standardization studies, an integrated space vehicle checkout system specification, studies of test procedures, 
the application of advanced checkout techniques to Apollo, and system checkout engineering support at NASA field centers. Second, 
provision of checkout equipment to be included within the integrated launch control and checkout system. 

RELIABILITY ASSESSMENT. . . effort includes assisting NASA in assessing overall mission reliability and safety levels, implementing 
a reliability and failure data system, and reviewing reliability and quality procedures and controls. 

INTEGRATION SUPPORT. . .assist in identification and documentation of equipment and procedure interfaces within the Apollo 
project. Studies of integration methods and their application to Apollo including configuration control, and data handling. 


Engineering experience required in: SYSTEMS and SUB-SYSTEMS CHECKOUT and TEST PLANS, DESIGNS and OPERATIONS 

□ Complex Systems Design □ Logic Design □ Engineering Writers □ Circuitry & Circuit Design 

□ Guidance Control Systems □ Human Factors □ Computer Engineering □ Data Analysis 

Q Telemetry Systems □ Systems Engineering □ Computer Programming □ Launch Facilities Systems 

□ Electronics Packaging Design □ Cryogenics □ Data Processing Display □ Instrumentation & Simulation Systems 


IF YOU ARE THE CALIBRE OF ENGINEER WHO CAN SHOULDER THE RESPONSIBILITIES 
THESE JOBS ENTAIL, WE HAVE IMMEDIATE OPENINGS IN HUNTSVILLE. ALABAMA; CAPE 
CANAVERAL. FLORIDA: DAYTONA BEACH. FLORIDA: AND HOUSTON, TEXAS. 


Write today to: Mr. P. W. Christos, Apollo Support Department, General Electric Co., Support Building, Room 
61-J, P.O. Box 2500, Daytona Beach, Florida. (Your inquiry will be held in strict confidence. Please include 
your salary requirements.) 


APOLLO SUPPORT DEPARTMENT 


GENERAL ® ELECTRIC 
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Assignment: 

Radar development 

In the sprawling complex of the Air Force Missile Development Center, a part 
of the Air Force Systems Command, radar engineers are searching ground radar 
techniques to develop new capabilities. The research is related to critically im- 
portant Air Force development projects and puts emphasis on solid-state and 
hybrid circuitry. 

Holloman Air Force Base, near Alamagordo, New Mexico, is the heart of the 
Center. Included are sites at the White Sands Missile Range, the Space Defense 
System Laboratory and El Paso. 

There are opportunities for highly qualified specialists, in the areas listed below, 
on the civilian-military team carrying out the urgent mission of AFMDC. These 
positions call for full utilization of highly developed talents of everyone involved. 
They offer, as well, full Air Force Systems Command benefits and full Civil 
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Eminent Men 
From The 
General Precision 
Aerospace Group 
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M IDANCK ANI> NAVIGATION SCIENTIST 



QUALIFIED ENGINEERS are waiting for the JULY 22nd 

MANNED SPACE FLIGHT ISSUE 


This special MANNED 
SPACE FLIGHT issue will 
feature editorial coverage of 
national programs for manned 
permanent moon bases, as well 
as other interplanetary flights. 


RESERVE SPACE NOW FOR YOUR 
RECRUITMENT ADVERTISING . . . 


Because of the tremendous 


CLOSING DATE JULY 10 


>act among scientific/ 
ng personnel in the 
■rospace industry — 
his an excellent issue 
recruitment message. 
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Honeycomb Defense 

The recently published comments of Mr. 
Albert W. Blackburn (AW May 27, p. 32) 
regarding the choice of a TFX contractor, 
contain misinterpretations of fact about 
honeycomb construction so serious that we 
must reply to them in the interests of our 
industry and of the aerospace firms which 
use our products. Mr. Blackburn was quoted 
as saying that “honeycomb construction to 
be used by General Dynamics-Grumman has 
such 'serious limitations' that Defense Dept, 
experience with it to date indicates it 'should 
be avoided wherever possible.’ He said 
troubles with the honeycomb structure on 
the North American RS-70 have delayed the 
program by six months. The straight-forward 
sheet and stringer structure proposed by 
Boeing was preferable." 

As it is well understood in the industry, 
the RS-70 honeycomb structures are brazed 
stainless steel whereas the TFX structures 
arc generally of a family which is function- 
ing perfectly on thousands of aircraft. Fur- 
thermore, brazed stainless steel honeycomb 
structures are perfonning successfully on 
other aircraft. While Mr. Blackburn re- 
ferred to the honeycomb construction for 
the RS-70 as an all-engrossing term, he 
should have been informed that the prob- 
lems incurred with the RS-70 were peculiar 
to the original design of that aircraft and to 
very sophisticated brazing problems which 
have been peculiar to this particular air- 
frame design. To imply anything else is an 
injustice, intended or not. We offer the 
following additional facts: 

1. The structure of the B-58, the only 
operational supersonic aircraft in the free 
world, is primarily of honeycomb sandwich 
construction. 

2. Mr. Blackburn overlooked or was un- 
aware that the TFX design by Boeing would 
itself have included a substantial amount of 
honeycomb sandwich construction. 

3. Honeycomb structures have been ap- 
pearing in significant portions of both pri- 
mary and secondary structures in virtually 
every new military aircraft design since 1950. 

4. Civil aircraft, in recent years, have fol- 
lowed the same trend in honeycomb struc- 
ture applications as military aircraft. Be- 
tween 1,000 and 2,000 sq. ft. of bonded 
honeycomb structure is used in every Boe- 
ing 707, 720, 727; Douglas DC-8; Convair 
880 and 990, and every currently proposed 
transport aircraft. 

5. Honeycomb structures have even found 
their way into such aircraft as Beechcraft’s 
Model 35 Bonanza, Musketeer and Queen- 
air, to mention a few. 

6. Space vehicle boosters arc now taking 
advantage of the weight-saving and perform- 
ance improvements offered by sandwich 
structures. For example, in the Saturn 5 
program, honeycomb will be used in part of 
the structure of every stage of the vehicle 
from the 33-ft.-dia. first stage through the 
S-2, S4B and in virtually all portions of the 
Apollo structure. Not one single piece of 
honeycomb sandwich structure in any of 
these stages has been designed into being 
for any reason except superior efficiency and 
performance. 


Aviation Week welcomes the opinions 
of its rentiers on the issues raised in the 

330 w!°42nd Su.New York°36, 

not print anonymous' letters, but names 
of writers will be withheld on request, 

7. Almost every single space vehicle now 
in orbit or in outer space (at least those 
manufactured in the United States and Can- 
ada) have significant portions of the struc- 
ture designed in honeycomb sandwich. 
Again, each application of honeycomb sand- 
wich was stipulated because of the continu- 
ing requirement for higher efficiency and 
superior performance. We hope the judg- 
ment of the organizations involved in the 
above applications is sufficient to indicate 
to Mr. Blackburn that he was misinformed. 

William S. Powell, 

President 

Hexcel Products, Inc. 

Berkeley. Calif. 

Idlewild Walkathon 

About a year and a half ago I had an 
unfortunate airplane accident and the ship 
I was flying was smashed. As a result I have 
been using the airlines recently, usually 
with comfort and consideration from the 
people and equipment concerned. 

Recently, however, I had the experience 
of transferring between airlines at Idlewild 
on a trip to the West. I was surprised at 
the inconveniences that have been inflicted 
on the traveling public at this ''modem" 
airport. I was transferring between two air- 
lines at ad]accnt positions on the merry-go- 
round called a terminal. 

First. I had to walk a long distance to 
the bus. As a result of my accident I still 
use a cane and walking such distances for 
some decrepit people is onerous. Second, 
while I am an American and I read English 
fairly well, I pity the poor traveler from 
Afghanistan carrying his baggage and not 
being able to understand the limited num- 
ber of direction signs which are posted. 
Third, it was a busy evening and. since I 
am a Sc.D. with the limited intelligence 
that accompanies such education. I waited 
in the wrong place for the bus and it was 
20 inin, before I boarded one. Fourth, 
since the bus had to circumnavigate the 
periphery of the large circle, I took 35 min. 
additional to get to the adjacent airline. 
Fifth, more walking to the plane. 

As a result. I will now avoid transferring 
at Idlewild, if humanly possible. For the 
designers of the terminal to have inflicted 
this abomination upon wearv travelers is 
hard to understand. I suggest that the ter- 
minal be torn down and rebuilt in a manner 
that docs not reflect on the intelligence of 
people expected to pay for convenience. We 
have been successful in designing fast, safe 
airplanes. Why can’t the same intelligence 
be used in designing airport terminals suit- 
able for enticing travelers rather than driving 
them away? 

Dale Pollack 
Waltham, Mass. 


TFX Politics 

Long before McNamara’s red and blue 
teams were assigned to confirm the decision 
already handed down, my pale-green and 
faded-purple teams (P.G. and F.P.) were 
assessing the current roving street fight 
commonly known as the TFX investigations. 

After wasting appreciable time studying 
such items as performance, cost, common- 
ality. thrust-reversers and other low-order 
considerations, the P.G. and F. P. teams 
were told to get down to business or else 
they would be reassigned to gainful employ- 
ment. It's amazing how people respond to 
such a threat. Getting down to business, 
the teams began to appraise the respective 

K ' ideal positions of the two TFX finalists. 

e P. G. group was assigned to Boeing and 
the F. P. outfit to General Dynamics- 
straw's were drawn. After several weeks of 
data gathering and computer programming 
the results fell out in very few minutes. The 
boys tried to make a career of this too. 

In the final analysis they had each used 
only one input. The P.G. team added up 
the electoral votes of the states of Washing- 
ton and Kansas and found this total about 
16. Likewise the F. P.s arrived at approxi- 
mately 68 as the total for Texas and New 
York. 

Feeding this data into the computer the 

Boeing General Dvnamics 
x x + 324% 

This work has earned the teams perma- 
nent immunity from any sort of useful effort 
in the future. They will be held on stand-by 
for emergencies of this nature. 

In the teams’ final report the technical 
analysis covered less than one-half a page 
and the summary-sort of off the cuff be- 
cause there was nothing in the report to 
support it— was not much longer. 

It conceded that there may have been 
mitigating circumstances which made the 
selection of General Dynamics a suitable 
choice and in the best interest of the nation, 
although they were the high bidder and pub- 
lished figures indicated technical superiority 
in a few areas. It also stated that the tax- 
payers were probably not too bad off in that 
General Dynamics and Grumman should be 
capable of building a reasonably successful 
supersonic fighter despite the variable sweep 
impediment (there are more expressive 
terms of fewer letters). 

It went on to say that the cost of the 
program will be whatever it turns out to be 
no matter who got the contract, and that 
the figures bandied about thus far arc only 
estimates. This was to reassure the people 
who get all upset when the program is 
estimated at over seven billion one week and 
five billion the next with ninety to 400 mil- 
lion differences in favor of the low bidder. 

And it winds up by saying that in this 
particular instancc-the TFX plum-that 
General Dynamics-Grumman. because of 
their unbeatable political position, which 
happens to be purely a geographical for- 
tuity. would have won, hands down, if they 
had submitted the Fort Worth telephone 
book for the TFX proposal. 

H. E. Dickard 
San Diego. Calif. 
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$ay oiicli! 


— Because unscheduled removal of 
equipment hurts, and where it hurts 
most is in your ledger. Delays cost 
dollars; reliability and longer time 
between overhauls saves dollars. 
Replacement and modification for new 
operational functions cost money; using 
generations-ahead equipment saves it. 
Collins 621A-3 ATC Transponder will 
save you dollars. It has Solid State 
System reliability — Collins Reliability. 
Harmony of maintainability and acces- 
sibility makes even your most routine 


checks more time saving and thorough. 
Years ahead? The 621A-3 has FAA 
3-pulse and/or ICAO 2-pulse sidelobe 
suppression. Ground or in-flight moni- 
tor and self-test. All circuitry and wir- 
ing for automatic altitude reporting on 
Mode C. Even capacity for automatic 
selective reply on Mode D for discrete 
airframe identity or other future data 
transmission needs. 


COLLINS RADIO COMPANY 
Cedar Rapids • Dallas • Los Angeles • 
New York • International, Dallas 
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THE 

RELIABILITY 

OF 

CRITICAL 

COTTER-PINNED 

CONNECTIONS 

WITH 

ESNA’S 



‘(Made to new MS17825 (WEP) and MS17826 (WEP) Std’s.) 


Even without their cotter pins installed, ESNA’s "Fail- 
Sale” Nylon Insert Castellated Nuts provide longer 
vibration life than standard AN castellated nuts with 
cotter pins. 

OVER TWICE THE VIBRATION LIFE-Aided by the vibra- 
tion damping action of the famous red nylon locking 
insert, ESNA self-locking nuts with cotter pins installed 
provide over twice the vibration life of counter part AN 
castellated nuts with cotter pins. They are dimension- 
ally interchangeable with AN 310 and AN 320 parts 
and their performance is spelled out by two new stand- 
ards, MS 17825 (WEP) and MS17826 (WEP). 

"FAIL-SAFE" EXTRA— What’s more, an unusual "fail- 


safe” extra was revealed by laboratory tests to destruc- 
tion: even when threads were deliberately stripped 
upon installation, the new ESNA parts consistently- 
withstood vibration loosening for extended periods 
of time. 

For a set of standard drawings with complete dimen- 
sional and performance details of the new ESNA castel- 
lated nuts, or samples: write to: Dept. S7b-b25. 

ELASTIC STOP NUT 
CORPORATION OF AMERICA 

2330 VAUXHALL ROAD, UNION, NEW JERSEY 




